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A. tirntODucnoM 



1. THE VBCQSmr-UOLECtlUft WEIGHT BTUTONSHIP 



Tte Umlllag vUcotily aomber (iU of a tohitkn vblcb lias loot beeo cillcd the mtrtdKie viiooilty U deftt«d u 




(1) 



la tumi of tfi« lolvaoi vbcMity th« lolnaoa vUcodty ^ and tt>« white coooattattoo c The eoocenbitioa e Ls *xpre»ed la gtiini of telute per nilllUta of 
•oUiOoB ot. mot* fwiucnily. lo gami of toluu pM 100 mllUUtca of wluttoo. ibc Umlttn| vticortty oumber beins given In the ledpiocal of tboe UDlU. I. e. In 
B^nUitm pcf grim or to dccUleen per giam. Here. foUowiag tbc lUPAC l952-ttcommeod»ilooi (I), we adopt (he fomet unlL The ©unnty 1 of a poly- 
ow •aUiU<« U « mcuuic of tbe capacity of a polymex maJecale to enhance tbc vUcvslty. which dcpesdi 00 the UM aod (Be i&ape of t&e polymer mole- 
cnle. Within a glveo Itrlei of polymex homology, Cti) iacreaAcs vith the molecular weight M; henoe 11 iJ a meuui« of M. 

Tabto C gl*«i ttw limiting vUcoiliy ntimbcr-molcculM weighi itUttoaihipi (or polymen ia virimu Mlvab aad at vailout lemperaftirej. The Ublc Mouta* 
tha ooiuUDti of the equation 



W = km" 



(2) 



whidi U teoMi u ttke MailfHouwIali-Sakurada equatloe. 
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A. INTRODUCnON 



1. THE VBCasrrr-MOVECULAR WEIGHT RELATIONSHIP 
The UrolUngMiooitty number W of a lojutioa which hai long been called the fatiUute »Ue«ity t» defined as 




(I) 



Ifi t»nu of the lolveni vueoaty ^ ihc lolutton viKoUty aod the wteU copceottatfoo c The cooceahatloo c U e.pc«ed In gram, of «»li.te p« mlUlUter of 
«latl<Mioc mo« frequently, in gr»im of uUute pe, 100 mimui« of •duttoa Uidttl^ niccflty numbc bdng glveo In the wdptocal of lb«e udfe. Le. U 
nrflUUUnpagi«i.o<lnd«iUu»p«giam. H«e, MU^ng lU nJPAC lS52-«cooun«D<l*tlca» (1). we ^ the f onnet udL The <».«llty Cn J of a poly- 
mer «louoo U • meanire of the capidty of a polymer molecttk to enhana.ibe viicouty. whidi depeAdi oo ttie ilie and tftt ifiape oi ihft polymer mote- 
cMle, Within a given lertci of polymer bomologt, W iflcrtwjci with the moJccular weight M: beaee li li » mc*iurc of M. 



Table C glv« the UAlUog vUcojlty eoinbtf-ffloleciilaf weight feLatiochipt tot pelym<n la virioui tolvtnn 
the cocutaoti of t}>e ei(uatian 



KM 



aad at vartota Umpeia&itii. The tabU oeataba 



(7) 



vhlch U toowD II the Marh-HouwtAl(-6alnirada eqjutloa. 



MAY-21-2B92 14 : 32 P • 034/022 



^ IV.2 . VISCX>&lTY-MOL£CULAft WEIGKT RUATIONSHIPS 

It u oow well c«tt51lfhed tlut for linear. Oex^^k poly^^^* speciil coodlllea of tempcfiture or solvent, (uatlly loows u the Floty *tbeu* icro* 
pcrturc or folvent (2} ). the above cQUiOeo beooffidi 

o.so 

EiOg^K^M (3) 

Tbc il^ 9 (a (coat of the tempeutun (UU in the table Indtctiu that the viscosity coistuti wtre obumed tads Uio 6 eobditiim. Slnoe £«. (3) ti ap- 
pcOKlmatety v^lid over tt» whole molceulv weight rugc. ind a - O.SO may h% wed. wttbnr modlflcAtioo.outhde of the moUcuUr weight ttage in 
vhleb. fbey were detunilned. Hovevei. It mws be aoted that (n] ii cathor. leniltlve lo tcmpcr«ture In the vlclnLty of 8. cipccUUj vteo M U Uftbsf 
tbw S X 10^. 

In ordUUiy good soLveatt, the coDnintl X thd a Obtaioed aic valid eniy vithUS i nt&Ar limited range of M (3.«). if tt, thorofete, <iuite pafaabie th»t tb» 
tlbuUtAd KlatleoiMp< lEO ill tsor eutsi<k the indleited rtnge of M (lee eighth column ki the Ublc). Ai for Che cflecS ol tempeietwe. howevci, both K 
and « mostly become ia>eniiUvc to the icmpuaxuic wbea « exceeds about 0.10, aod thqr miy be wed la a tea-^gtee range oo either Ude .of cemper&rum 
ai wttich .the ooniunts wen detecmined. 

Tbe method of detenninatlo«t of the nolAculir weight and the nomber of fc&ctloaaud aamptei or vhol» polymer samplei (W.P.) nsed to dcbumlDe the 
[^] -u retatioaxhip aro abo gWen la the ninth ind the itxth or fe«Qitb ooUroni, letpcctiveiy, Tte abtoevla4oBf lued tie «i taUarm. 

(A) Mftihods yielding the otimber-avetage moleeular welgbi, M^. 

CR. ayoicopy. E8, ebollloieopy. 

EC. cad -group titration. OS, . omtotic pre>tn 

VCC, vApoc p«ieurft ouiemetry. 

(B) Method! yltUing the weight •average moleculu weight , M^. 

. LS« light icactenng. SA, approach to the ■Bdlmentatioe equiUbxiom 

SE. Mdimcatatian c<iulUbflbin. (AtchlbaU* i method), 

(C) Empirical ec «eml-cmpulcal metfaodi. 

DV, difhiUon and viiceitiy 

EM, electron mlaoseopy. ^ men vUcoaty-molecaUr wtiighx wUUgoihlp. 

LV. Ilmtling •ilooUty eumbet^lecuUr weight toUUoniblp. ^ wdlmeeUtioo aod lEffudoo, 

PR. aaalytu of polymcilEatioo rale (yielding M^). wdimoakationand vlicoatty. 

Thui, foi example, the cenitinti (abuUted aie Cm the CtO *M teUUcoihlpi exprened ternis of or if the method u ipedfttd ai 03 or LS. m- 
pccuvcly: La, 

W » *^n* . (i) 
or . W. • (S) 

The valuea of and K^, eipecially the foemer. ate greatly inneeaoed by the moleailar weight dUalbutlon (lUWO) of polymer lampiei. and cantloo 
muit be taken Id wing tbeac lelatiooihipf. 

To lUmtrate thii effect, laf us auume that: 

(0 Eq. U applicable to the molecule I vUh molecoLar wcl^t over the wbok range, of M; i.e. 

W J • K Mj* (6) 
(U) The weight fraction w^ of the molecules 1 In a given sample can be icptcaented by a coniinuoui cxpooenaal fuuclioo, 

«|(Mj) a [y^^'^/nu^ijlMj^xp f.yM,) (7) 
y ■ h/l4^ o (h»l)/M^ (8) 

or by iHe log'Octmal function. 

ft 0 

•((Mj) = AWj CJtp t-p fin U^/U^ } (fl) 
WTwte h. A, p and are coutaDb, aod FrBpteieoti the ganuna Auction. 
Then, ilnee l^] * ^ i» ^ ofauin 



a 



fU/«x«nc«( page iy^&2 
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umtooucnoN iv^ 

far ttic eiponcfltitt MWD, nd 



K » K(W^MJ (12) 



for tbe teg-Oorm»l MWD (5). The *»Ui« of K^/K m4 K^/K c«U»Uled by that eijiaOow .« xhowp in Tibto B. Thii UbU ituy b« uiftd Joe ftiUmatUig 
afl cnor due to liWD fp detennlnaUap of M. 

A« tt Mimpie, let m Muue tbu a gweo polymer lample ftat t&e exponeaual UWD wuh wyMj^ > CO. wbUc an «v«uable l^) -M^ equatiao hv bceo 
obialAed kc umpki wWh a ftwrow ><vrD. e.g. M^M « l.l. Further. Ui a fa* 0.70. Tbeii, to Ond tbe oMMCt value of of Che gl«a iimple from 
tiO , we nma toe tbe EqwHoo (4) ytth e l.*4K. butcad oX Ute awelUbte «iuallop » 1,06>:, Ui« of tbe Utt« would loAd to aa ovemttmate 

M * wblch U related to tbe oonect Mq by 

0.70 0,70 
tliJ • I.&4K B I.O6I: M^- (14) 

Tbe error emooiiti to abort IC*. i.e. M^' « 1.7M . Tbu». appUcaUoo of tbe W«>fHy eoualioo written in 1* u» be letQlcted to wllAla a ftanow cla«l 
of semptos, mUm an appopiatc ooRcctioa U made! On the olbec bad. If m W e<iuatioii b wailable fei tbe same pelt ol wotUag end ic(B»«es 
tampUx as above, vc bavc 

0.70 0.70 
(tO?0.911KM^ = 0.091K M^' (li) 

iftftcad of Eq. (W). Hco<JC» the ero In My arooopti to only 6^ (M^* » 0.94M^p, whieb wiU be negUgtble far mart p«rficml purp«ei. 

Baiad 00 tbo above caulderalloa, we eUssXfy tbe betetogeftelty of polymen m (out elaaei. A to a» ibown ia the Uit ooluma of Table B, .and Indicate 
U In the tcnOi oolumo of Table C at a meam of tbe helerogencUy of the Kferenee «ainplei oicd. 

It b destiable that roAdera lotoct Iholi o»d wUttocihlp by Joipacitag fliore UaU go hetexogenefty as weU as ttum 00 tbe number of umplea and motowUt 
weight rwige. GeneiiUy tpe-Wng; » -good" ml -M rftlaUouhip b ooe Uul has been obtained oo the bail* of for ai leait four umpUi of daiaei A 
and B (exceptionally O or on the barb of tor thoie of dau A (exceptiooaUy B), wboK motooUar woighb range over at i«Aat ooe baU oedert of mapii- 
tude. 

In ihc Ttewaito- column cf Tabto c, we have occajlontlly mdittted by tbe leoer R a •recommended" tcUdonfchlp foe the coaveaence of ic»def». In the 
range of tow motocylar weight (mostly tos» than 10^, the oonitant a b«com« 0.50 intipccave of loweat. TbU type of lelauonthlp can not be wed, evtn 
appcwUnatoly. at Ugbei molecular weights. TbU caie a noted by tbe letter t. High eoovenioo polymer* arc al» marked by ihe toctei H. where tne 
(1)] 'U reUOooiblpa are tois repcedufiible due to ebaln branehti^ Ihu ere vdtoaiy ooa. The abbrevUtlonf uiod are aa felloyi, 

A. narrow MWD polymezt, or M&U-fractlonattd polymers. Xv^Mg < 

B. ordinary fcactiooated polyroert. 1.30 <M^/M„ < 1.75. 

C, poorly- fractionated polyrocn or oio«t probable MV/D polymers, LA 5^w^**n 1 • 

D, wide MWD polymen. M^M^ >S.*. 

H. high eoevenioa polymeti. including biaochei. 
L. limited to tow molecular weight pelymen. 
R. rftcemmeaded feUtieothip. 

to tbU table, polymeo are anwged acooidtog to Ihotr ftructuie to tubgroupi. WiUda eacb lubgroup. tbe polymeti ai«. in prtoclpto. glveo in alphabetical 
order. WltWn each polymer, the »l»enh are aijo anaoged to alphabetical order, toUowed by tbe mixed lotvcnis. 

Chain oooflguraUonal data are occajlooally given In the flitt column. Tbe data given to pai«ntbe«i refer to only one act of vucoalcy conitanu listed to 
tte lanw row. while the dau glv» wlthonl paienthewa refer to a Kiies of sea listed to Iho same eod tuceeedtog lOwi, Tlm«, far exaoipk, the daU 
-K oootent, 13.9 vt*" vt effective only for the sixth row of cellutoK trinitrate, and the data 'BS^-clt, l^-trarw, *»-l.2" are cffccU»e for the fourth, 
to eighth tow* of polybutadlcoc. 

Tabic C 1« eamtlaUy bwcd on tbe Libto pubUihed by Kurali tnd Slockmjyex (3). D.U wfrre alio takaa «Eom fabler fubUibed by Peteilto (7). Meyerboff 
(Si, SUat (9) and Kiauac (10). the lut one Inclgdtng a numbci of unpubUibcd diU on acnrUc and nwtoacfyUc polymer*. We arc giaieful to tbcse authon. 
ThiDkr arc tendered aUo to J. Brandnip and K. Kamldc for their bdp with this compUaOon. 
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VUCOSnr-HOOOJUa WDGHT ROATlQNSHlfS 

S. UNPTRTURBO) DIMENSIONS OF UNEAft CHA2N yOLCCULES 

2 ' 

Tb« mcjfliauirc eod-to-cnd dUtaaoc <f > of a Ufiesr cibala nielccnk in loluuoo U unuUy acpictied Id tsntu of two basic qantltici, the wpemibed 

racw-iquAre eod-to-cnd dUuace <r^> lad tbe trpmiDa bctor or. I.e. 

0 

<i^>=<r^>^ff^ (18) 

Tbe Utecx «iuuty a apcucnti tbe effect of 'loag-ringe lateractlocu" wbleb ci& be dnicrihert m ta ocnoUe iweUlag of ite ctuio by Um lolrent-polymct 
totericuflni. vbUe the vipejtuibcd dimetuloe <'^>^ leprcKots tbe effect of *ittoft<»;e InteracUAU* jueb u bend aagle tatrictuoi lad tterle hindnsees 
to tatemel routton. Tbe (tetic Ueduaoes ace ebo ioAueaced by cbe torques exotcd cn the duia by telvcat moiecute*. bet cbe effect fa tetbex hxmU Is 
miny cam (U)^ 

For ttifflckntly kog cftilo, <r >^ becoma propomoaa] to Zf^\ » vteie &^ li tbe Dumber of tbe Itb-Uod bond of kegth 1^. Tbe qusatlty defbed by 

2 2 

C = llin <f >/rM (1*0 

<W Q I * * 



li Often called the ehuAciecistic ntio and U aem* e> e mfienae of tbe eficci of ibott'^ui^ tAlcnctiooi, 

Tbe fieely routing itate if 1 bypotbeUeal sutc of tbe chibi tD vuob tbe bond engle leftrlctLoai am netaiiied* but tl» ifiolc blAduecei to ifiteni«I loteUoD 
ve released. Tfae mciniauAfc ead-to-end lUoance of tbe (teely letetiag chela <f^>^ ^ be teadlly caleuUted from am givu banc itnidoe of cbe 
cbAia. For Imtenee. U tbe . chain eoitsUti of ooly one kied of band of length 1^ we obtala 

<r^>or » nl' ta • 001 g>/a . coi 9} (18) 

wheic 0 U the number of boedt ind G U tbe tuppkment of tbe vakiioe beod eegk. For vbiy] polymex chiiiu, 1 s o.lSe [nra] , coi 6 • 1/3. jod 
n » M/'m* 2M/Myi ad heooe. 

2 1/2 1/8 1/2 

(<r >9f/»0 > 0.308A<u > 0.2]d/m (am] aS) 

of ^ 

obtaiDed Alio for mote oomplie«ted cbtim. Tbe remltt. «e fBrnneriaed ia Tobk D. 

Tbe CAtio of <tS>^ to <^>q(, tbee, Kjxcaestt the effect of uetic hbdioace oq tbe nveiege cbak dliucndoo) 

« " V'of ' «'*V<'Sf>*'* 

Tbe qvintity 0 it kftdepciideat of a. Ttble £ p-vn a liit of the unpcnutbed dlmeiuions of linear cfatio moleculei wUcb vcte obtained under vatJooi con- 
dltkfli of lolveat and tempetAture. The values of r^M^^^, ^of^"^^*. a lad aie gt»en. together vltb cxpetimeaul valuei of S^^/M^ ■ or 
from which vai computed. S^^ wbfeh Is the abbsevUtloa of ii the ftverage value of-ttw enperturbed radliu of gytaHeo, a b tfae penUteaee 

kagth and U the vUootUy cooitant canespoodlDg to k Eq. (3). Tbe methods uaed 10 deieimtae thcae Qjaautiei aze abo indieated Jo the t^Oi 
column of the table by vbig the following abbtevlatiens, 

(A) light scactering 

1/2 

LT» itrt»«' s plot iji A tbeu loUeet yielding S^^/M^ . After a heterogeneity coneclko Is made, the tAboUCed rahie of 
t^/U^ (• e hfU^h It obuiaed. 

0 OW w 

LD. dlssymmetiy method to a 0ieU sohrcat. Leu lellabk for bctcrogencoui samplei (has the former method. 

1/2 

LC, Zimm" 1 plot in good solveeu yielding ^/^^ . After cocnctiooi for tbe cxchided volnme effect ttd beseiogmeXty 
Aie made, the tabulated vaUie of r^/U^^ u obUIned {). 12). 

(B) X-ray small snglc scattering 

1/2 

XS, the pertlitenoe kngth a^ is obtained inapecilve of tbe snkent nature. Toe tabuLatod valees of t^/U as the aiymptottc 
viluu lor infinitaly high molecular welgbt^ (13. 14), 

(C) limiting vlioosity onmber 

■ \n 

VT. vUco»lty*mol6cul« weight icUUoothlp in * theta solvent. £^...{3J. tJU u calculattd by tbe Flory and foi leUUoa, 
•^o ' <*o(V" ^ • f«lkwkg irahiei'of4»o were U3ea: 

2.1 I 10^ for well h^ctioeated polymers (elaa A in Tahk Q: 

2.5 X 10^ for Ofdinaxy bactiooattd polymen (cUis B): 

2.1 X 10 for poorly ftacUoeatBd or imCractionatcd pelymen (clia C «c D). 

VC, viicoiity- molecular weight celatlonihlp fe good aolveab. was estimated by uiiag tbe Keratj-Sioctanayer-Fbcmaa plot 
(3, 4) ot other analogoui plob (12). 
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mecr or molbcuiar wjicht on viscosity cohstakt w-s 

VA, vUcosley to good lolvcat.. Tbe oan«U« of exduA^d volume effect u m*dc by a»e nory.Krtgb«,mHO«fino 
' theory of the ieooa4 vliul coemdeflt CT other aialogota theofic* {12)» 

(D) Mee>od yUWiPg tl» temperahtfc dependence of r^. 

ST, .oett-tempcMtute cocradcot of utidllnted ok swollen ttinplc*. 

I/? 

. ^ ui. r rt-. c^m. o to Trt»l« C Pot polytnet. imoothed v4ioei of i^/M . 0 «n4 C . which vwe mortly 
The flymen «e «-Red to T.ble fte «me ocder " , .uch « LT Of'xs. The lUted v»U« 

oM^d VT or VC. «e given »n ^^^^^ U»^,v.d to decennineti- of thU ^^:U^y 

of .M^' «niea»« .cti« epp«cUbly. leflertlag tot , 696. 68e. «7fl. 686. U). la «c«et p»pe«. e«ph«tt 

to tte ce« of «ltolo^ duuii, me right mep,U.^ of ^ U yet ie '"'^Jf'"'*/*'' put logeftex a the «d of the Ubuletioo fb, etch 
h« often been pol o« the effect of leinpcreo»« or Mlveet ee the eBpeituibed dtmeptlooi. Th«e d^U «e put logctnet u ™ 
polymet. T,We B li eUo bued oe ibe tehki poWUhed by Kuim md Sloctoeyct (3). 
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iv*e viscosmr-MOLCcuiAR wbgki beiationships 

c. Tabus of vBcxemf-M i£cuiar wncHT HEiATiONsmfs. {tJ ■ km* 



Polymef Sotvoit Temp. K x 10 t Ko. of umpki Mol. Vt. Method armaria lur.- 

f**C) tml/g] Fr. W.P, M k 10 
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POlT(ALKDieS} 



Solves I 



Temp. K X 10 



4 No. of URIplB< 

Fr. W.P. 
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60. 




qfdohcxioe 


25 


40 


0.72 


6 




14 


34 


OS 


1 


81 






30 


27, C 


0,69 


7 




4 


71 


OS 


A,* 


52. 


- 




30 


SC. 6 


0.6S 


13 




0.05 - 


lie 


OS.CK 


8. 


SO 






£5 


22 


0.10 


6 




' 590 


IC80 


LS 


A-6 


53.54 


* - 


dilsobu^lCDC 


20 


36 


0.64 


23 


mm 


•1 


ISO 


OS 


A.R 


55,52 






2( 


130 


0.50 


5 




0,* ■ 


2.S 


OS 


A.L 


56 




phCMtOl 


6 


91 


0.50 


- A 




5 


188 


LV. 


B- 


49 




toluene 


0 


40 


O.eo 


8 




I 


146 


IV 


1 


60 






16 


24 


0.6S 


6 




1 


146 


IV 


B 


80 






25 


87 


0.56 


6 




14 


34 


06 


B 


61 






30 


20 


0.67 


5 


a • 


1 


146 


LV 


B.R- 


60 






50 


20 


0.6B 


6 




1 


146 


LV 


B 


SO 






60 


13. S 


0.71 


4 




11 


146 


LV 


B 


60 


* t 




90 


12.6 


0.T2 


3 




46 


14C 


LV 


D 


60 


holyfUobuteae -co rUo* 
























pzcnc}, butyl lubber 


caibon tciruhloclde 


35 


10.7 


0.78 


C 


*~ 


10 


30 


06 


A 


57 




lolueoa 


25 


M 


0.60 


6 




16 


30 


06 


A 


67 






. 30 


51.4 


0,670 


8 


*■ 


. 10. 


30 


06 


A 


57 


Poly(4>tnetb)n-l -pcaicncj 


diiiobutylcne 


20 


42 


0.63 


6 


mm 


1 


SO 


L6 


A 


85 




bfomobenscnc 


S5 


2.90 


0.76 


5 


• • 


85 


400 


LS 


A 


84 




cyclobeiuc 


20 


5.75 


0.78 


6 




S3 


400 


U 


A 


84 




pheaetol 


e 50.4 


£5.5 


0.50 


4 




60 


400 


LS 


A 


84 


PolTtpcopylcne} 






• 














■ 




iUcUc 


benune 


25 


27,0 


0.71 


C 




£ 


31 


06 


A 


88 






90 


33.6 


0.67 


6 




2 


34 


OS 


A 


69 


- 


1 •cbloraaipbtbifc&e 


e 74 


182 


O.SO 


3 




4 


33 


05 


A 


90 




cyclohfiXAne 


35 


lo.O 


0. BO 


6 




6 • 


31 


OS 


A 


CO 






30 


30.9 


0.76 


M 

fl 




a 


34 


05 


A 


89 




cyclohcxuoat 


e 92 


112 


O.SO 


4 




1.6 


33 


06 


A 


90 






1S& 


16.8 


0.71 


6 


~ m 


3 


39 


05 


A 


91 






1»5 


11. 0 


0.80 


6 




2 


62 


LS 


A,R 


88 






1S6 


54.3 


0.65 




10 


2 


.72 


LS 


D 


08 




Uopcntyl acauts 


e 54 


1«S.5 


0.50 


6 




2 


34 


06 


A 


89 




phenyl etbet 


146 


102 


0.47 


3 




3.7 - 


21 


OS 


A 


80 






e 153 


120 


0.50 


3 


• m 


3.7 - 


21 


OS 


A 


* 90 




teiraUa 


130 


1.24 


0.96 




• m 


» 




> 




93 




lolu&oc 


30 


Bl.f 


0. 725 


1 




3 


94 


OS 


A 


69 




blpbonjl 


e 125.1 


152 


0.50 


4 




5 


43 


LV 


A 


94 




1 <chlorao«pM&&lenc 


139 


21.5 


O.tl 


11 




10 


170 


LS 




.05 
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PotyCpropylcAt) Cent' ) 
UotacUc (Coat* 4.) 



. syndloucUc 



foly(«ci7UmLde) 



PoiyCaciyiic Mid) 



Po1y(acryloain1lc) 
(polymnUed tt •30^0 
(polymuUcd At SQ^Ci 





POI.Y(ACmjC ACID) AW) OERZVATIVW 














Temp. 


3 

K 1 10 


4 


no. 01 Mjnpm - 


kini Wt 






Rem tiki 


Ref. 


• 
















• 








r _i /_t 

iml/gj 




ft. "•r. 












1 -cfalOfoa aphtfaalan* 


14S 






9 


5 


63 


IS 


A,R 


Of 




13S 


11. 0 


O.BO 


6 


« 


62 


IS 


A.R 


aa 




133 


10.0 


0.80 




10 


100 


u 


A.R 


97 


lUbentyJ ethci 6 183.5 




U.9U 




5 


42 


LV 


A 


94 


dlpfaeajl ether 6 U2.f 


137 


a, SO 




5 


42 


LV 


A 


»4 


G lis 


132 


0.50 


4 




4A 


OS 


A 


00 




153 


tl2 


0.54 




3 


48 


06 


A 


90 


tttrilifi 


13S 


2.5 


1.0 




2 


11 


Uo 




OB 




133 


9.31 


o.eo 


0 


4 


54 


OS 


A.R 


06 


p«xylenc 




96 


0,63- 


12 


) 




OS 




99 


bcpUnc 


30 


31.2 


0.71 


5 


9 


45 


IS 


A 


IW 




1.3 POLY(aC&YUC AOD) AJ40 DCRIVATIVCS 














30 


6.31 


oiso 


1 . 


2 


60 


6D 


B 


101 




30 


68 




21 


1 


20 


PR 

• 


C 


102 




30 


t§ * 


0.60 


— • • 


13 


82 


OS 


B 


104 


•queous >tiOH (SM) 


Sfi 


42.2 


0.84 


12 . 


4 


50 


OS 


C 


305 


•atieoui NiCl (Q,0121bl) 


20. 




0.S3 


7 


7 


180 


LV 


B 


lOG 




9& 


i6.*r 


0.90. 


12 


4 


60 


OS 


C 


105 


Aoueout Mifii n.SM) 8 


16 


165 


0.50 


5 


6 


64 


LV 


C 


107 


a 
w 


16 


124 


0.50 


4 — 


12 


66 


u 


c 


108 




IS 


52.1 


0.628 


7 


1 


60 


LV 


c 


109 




Vi 


50.6 


0.656 


7 


2 


80 


LV 


C.R 


no 




15 


:5.4 


0,755 


7 


I 


50 


LV 


C 


109 




25 


31.2 


.0.755 


7 


2 


80 


LV 


c 


110 




IS 


28. i 


0.77 


7 


1 


60 


LV 


c 


109 


(0.02SM} 


IS 


te.3 


0.84 


1 


1 


^0 


LV 


c 


109 




1T.( 


0,B3 


1 


2 


60 


LV 


c 


110 


{0^ OlM) 


15 


13.6 


0.69 




I 


SO 


LV 


c 


109 




26 


13.2 


0.91 


7 


2 


BO 


LV 


c 


uo 




15 


(44.2) 


0.63 


7 


1 


SO 


LV 


c 


109 


(0.002510 


IS 


(24.-9) 


0.69 


7 


1 


50 


LV 


c 


109 


amiamU MjfiCN 

WUA^^W ^^^^^^ 


















101 




30 


154 


0.60 


6 


6 


64 


LV 


c 




30 


121 


0.60 


4 


12 


B3 


LS 


c 


..111 


7 •butyiolactone 


SO 


34.3 


. 0.730 


5 


4 


40 


LVOS) 


A.R 


134 


30 


67.2 


0.67 


6 


4 


30 


SA 


B 


135 




30 


34.2 


0.70 


6 


6 


30 


SA 


B 


135 




SO 


40.0 


0.69, 


5 


15 


53 


LS 


0 


136 




SO 


28,7 . . 


0.740 


5 


4 


40 


U 


A 


134 


dUnaltiyKonniRiide 


20 


17.7 


0,78 


5 


1 


SO 


LS 


B 


131 




35 


IC.C 


.0.81 


5 


-5 


27 


SO 


B 


138 




25 


24.3 


0.75 


4 


3 


SS 


u 


C 


139 




25 


36,2 


0,75 . 


16 


3 


100 


OS 


C 


140 


(deloiuzed DMF) 


25 


15.5 


O.BO 


3 6 


3 


10 


LS.SD 


B«C 


141 




26 


57.4 


0.73. 


6 


0,3 • 


1.5 


EC 


L 


142 




25 


30.6 


0.75 


7 


4 


30 


OS 


C 


143 




25 


44.a 


0.10 


7" 


2 


20 


L6 


c 


143 




25 


€0.3 


O.CS 


01 ' ■ 


8 


1*0 


LS 


c 


144 




30 


28,6 


0.74 


1 


4 


30 


SA 


' B • 


136 




30 


20.9 


0.76 


7 


6 


30 


SA 


■ 


135 




30 


33.5 


0.72 


6 


16 


41 


LS 


D 


136 




•SS 


27.8 


0.76 


9 


3 


58 


DV 


B 


IAS 




35 


21.7 


0,746 


12 


9 


If. 


LS 


A.R 


. 134 




SO 


30.0 


0,182 




4 


10: 


LV 


A 


134 




20 


30.7 


0.761 


6 


* 


40 


LV 


A 


134 
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VlSCOSITY-MOtBCUUft WQCKT RELATIOHSKIPS 



Solveot 



Tuip. K I 10 
(*C1 [ml/g] 



(Coor d.) 



Poty(beniyl uryUte) 

Ouuiobutyl iciyUifi) 
Poly(K , H -dlmetby Ucryl • 



Ptfly(ethyl AcrylAtc) 



2$.C 



meUtyl perOuocobutyrttc 



Poty(b£kidacyl tcfylitc) 
Poly(Uopropyl loyUu) 



(IsoUellc) 



meUunol 
witcr 

toetooc 

bcaxete 

butinone 

chlMofonn 

meiUaool 

beptue 

aoelODo 



bremobcnccne 
2,a.3.3-tetr4llu«o- 



40 

^ 
.30 
30 
30 
3D 

ao 

ao 

20 
30 

as 

30 
X5 
60 



12 

11.5 

23, a 
ao.o 

SI 

20.0 
7t.^ ■ 
2.68 
3L.4 
S6.0 
48.T 

13.0 
14.9 
12.4 
11. fl 
11.3 

n.e 

14.1 



buliAone/2 *ptdpuol 
(42/3 S voO 



* No. of umpUi 
Ft. W.P. 



tllmethyliceUinlde 


3& 




0.1C1 


C 


(Coof i.) 


SO 


21.4 


O.IM 


ft 


dlfflcUiyl wlfoxlde 


20 


32.1 


0.7S0 


9 




30 


2d. 3 


o.7&a 


9 




140 


20. S 


o.n 




ethyleae cuboa«le 


SO 


20.5 


O.IJd 


13 


by droxy icctoftitilk 


20 


40.9 


' 0.697 






SO 


3S.4 


0.7OT 


8 


aqueous HNO^ 6^} 


0 


33.9 


0.740 


6 




•JO 


30.1 


0.747 


S 


butanoac 


35 


o.sar 


0.8S3 


I 


uetcmo 


25 


6.65 


0.75 





O.Sfl 
0.60 

O.CB 

O.Bl 

0.65 

O.SB 

0.66 

0.67 

0.-80 

0.68 

0.66 

0.55 

0,82 

o.«9 

0.70 

p;7ai 

0:71 

0.70* 
0.698 
0.72 



6 
C 
9 

20 
4 

20 
20 
6 



• prapwol 


23 


19.1 


0.691 


7 


(mtactUO 


25 


n.3 


0.7M 


6 


(syndifiUcttc) 


. 2i, . 


IS.-9 . 


0.108 


6 


(liOUcUc) 


60 


17.9 


0.693 


4 


(lUcUc i&d lyndiottctle) 


60 


14.1 


0.104 


6 


Polytmcthyl acfyUts) toetoQc 


20 


(1.*(^ 


(0.78) 






25 


6.5 


0,77 


8 




25 


19.6 


0.(16 


9 




30 


38.2 - 


0.52 


1 




25 


2.56 


0.85 


4 




3D 


4.5 


0.78 


1 




30 


3.56 


0.738 


6 




SO 


4.59 


0.795 


6 




3& 


12.fi 


0.71 




batinoae 


20 


3.S- 


0,91 


13 . 




'25 


14.1 


. 0.61 


4 




30 


3.97 


0.772 


£ 




35 


(34) 


CO. 61) 




diethyl mAlonitc 


30 


3.51 


0.793 


4 


eUtyl toettte 


3S 


1) 


0.69 




bopeatyl Aoeuu 


e 62.5 


68 


0.50 


6 


3-mflU>ylqfckh0&iaol 0 56. 0 


68 


0.50 


4 




30 


7.79 


0,697 


6 




35 


2J 


0.60 





Uol. WL 
M s 10 




Method 




Bcf. 


2 


40 


LV 


A 




2 


40 


LV 


A 


13* 


9 


40 


IV 


A 




0 


40 




A, 




4 


40 


LS 




146 


7 


40 


LV 


A 


134 


4 


34 


1 u 

uv 


A 


1^4 


4 


34 


LV 


A 


■ 134 


2 


40 


LV 


A 


134 


4 


40 


LV 


A 


134 


1 




tyt 
Ua 




337 


5 


27 


15 


/" 


112 


20 


200 




Ik 
P 




20. 


200 


LS 


B 


4 t Ik 

113 


S 


122 


LS 


C 


1-09 


s 


X22 


IS 


c 


103 


11 


122 


15 


c 


. 103 


33 


450 


LS 


B,* 




16 


60 


OS 




IK 
1 19 


6 


67 


06 


C 


110 


46 


700 


IS 






9 


54 


05 


f» 
w 


11 w 


9 


54 


OS 


C 


1 1 £ 

llo 


6 


70 


OS 


c 


116 


I 


10 


LS 


B 


116 


6 


30 


LS 


% 


119 


7 


70 


OS 


B 


4 OA 

120 


4 


100 


LS 


B.F 


1x1 


7 


SO 


LS 


B 


119 


4 


100 


LS 


0 


t 91 * 
1*1 


4 


100 


I c 

U 


B 


iti 
• A** 


7 


ao 


1 c 


t D 


122 


10 


OB 




D 


121 


8 


110 


1 < 


a 
0 


121 


20 • 


110 


1 c 


B 
B 


151 


10 


63 




B 


1*1 


SO 


110 


IS 


6 


1 Q1 
lil 


1 


32 


OS. 




123 


28 


160 


IS 




124 


30 


250 


LS 


■ 


IOC 

1^ 


4 


45 


OS 


B 


1 %R 

iSu 


90 


130 


05 




1 • f 


7 


160 


t 41 






25 


190 


13 


■ D 




16 


140 


OS 


B 




6 


30 . 


OS 


/* 
C 




6 


240 


IS 


Abb 


1 oa 


17 


68 


L6 


D 


lill 


25 


190 


LS 


8 


123 


5 


41 


LV 


C 


132 


SO 


190 


IS 


B 


.129 


24 


148 


L5 


A 


133 


20 


160 


LS 


B 


129 


40 


106 


LS 


B 


129 


25 


190 


LS 


B 


129 


i: 


69 


LS 


A 


133 



Q 2D 



81 



0.50 



. 140 



LS S 124 . 
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POLY(aCRYUC AO©) AMD DEMVaWES 



Polymei 



T«mp. K X 10 



A No. of umpLo 
Fc. W.I*. 



Mol. Wi. 
M x so 



Method Remuk9 Mt 



Polydnfcthyl »ciyUtc) bolinoiic/4-pwpaftol 

(42/66 voO 
bvtyl acfititc 
dlmethyllcim tmlde 

bouaoot 



Poly(Z-mctb/lpbA&yl 

Poly(P»OtptieUAOCUbony l« 
etbyUnc) 

PolyCpipeiidiaoc ACbcAy I" 
ettaylefit) 

PolyCpiopyl «<xyUte) 



e 


3^.5 


^.4 


o.so 


4 


e 


30 




o.&o 


4 


6 


£0 


290 


0,40 


6 



U 


• 83 


u 


C 


108 




- 190 


LS 


B 


129 


J7 


- 250 


L5 


B 





2i 
20 
30 



14.1 

16 
64 

32 
15.0 



0.63 

0.65 
0.68 

0.S« 
0.687 



- 110 



» 

11 



- 161 



SD 

LS 
LS 

IS 

ts 



1.4 P0Lt(a-5UBSTrrUTED ACfcTUC aOD) ANP DERIVATIVES 



Potyfbcozyl methAcryUte) bcascne 
PtolyCbutyl mdhietyutc) ifietoQc 

fauunooe 



roly((cft-)nityl rocih- 

f^ly(4-(«n •butylffienyl 
incCuctyUie) 



PolyC) -(N-c«tiettio«y- 
phenyD-methuiyUmide) 



PoLy(4 •cbloropbeny 1 
meih&ciyUte) 



Poly{cycloh*Kyl meth- 
icrylAte) 



Poly(dod6cyl meib- 
acryUte) 



Po|y(S-«Uiylbutyl 
mcthActyUte) 

Polytethyl mcthacryuit) 



s-propaol 

butyl «octate . 

bramobcDsoe 

ehlonfoan 
toe tone 

dlnicttiytfonn imide 
etbyl AoctAte 

beozene 

carboft tctiichloride 



30 


1.03 


0.82 


* * 


S5 


ie.4 


0.S3 




30 


(*.o) 


(0.771 




22 . 


Lit 


0,81 


:io 


25 


. 9.1 


0.G8 


5 


30 


C1.X6) 


(0,89) 


3 


20 . 


2,» 


0.18 


8 


25 


4.31 


0.80 


6 


a 21.5 


2&,S 


0.50 


fi 


B 21. S 


38 


o.so 


9 


e 33.^ 


36.6 


0.90 


5 



25 



22.0 



0.63 



20 


6,75 . 


0.68 


15 


20 


4.1 


0.11 . 


7 


20 


4.1 


0.11 


1 


20 


2.4 


0.78 


IS 


unc 


Q.oons 


1.30 


4 


unc 


Thii nunop 


ool foUowcd 


5 


unc. 


0. 00446 


1.25 


5 



9.3 


.0.66 


e 


20.0 


O.SB 


ft 


6.1 •■ ■ 


0.10 


6 



beosene 


30 


8.4 


0. 69 


5 


butanol 


e 23 


33.1 


0.50 


6 


buiAAone 


25 


5.79 


O.CB 


r. 




30 


7.0 


0.06 


5 



butyl accuce 
Uopropyl Aoeutc 
pentwol 

butanone 

2-pfep«nol 

bfitanone 

eibyl ac£t«.te 

2.pcopAnoI 

butifiOftft/2 -prepanol 

(1/7 vol) 

«tbyl <caUte/cthanol 
(2/0 voO 
(1/6 VOD 



23 

e 13 
9 29. 5 



8.G4 
3t.'il 
34.8. 



0.64 

O.SO 
0.00 



25 


3.21 


0,77 


8 




6 27.4 


33.7 


0,50 


8 




23 


2.83 


0.19 


10 




35 


8.6 


0.71 




1} 


e 36.9 


.47.5 


0,50 


« 





ft 23 

35 
0 35 



47.3 

47.6 
66.4 



0.50 

0,S3 
0,50 



10 
G 



20 



2S3 



LS 




C 

c 
c 

A 



4(1 


• 332 


u 


A 


48 


. 332 


LS 


A 


30 


. 2£3 


LS 


A 


$6 


- 1200 


IS 


c 


22 


. 130 


LS 


B 



3«f. 

336 
331 

111 



9 


17 


- 120 


LS 




339 




100 


- 600 


IS 


A 


150 


3 


8 


- 300 


LS 




151 




ec 
u 




LS 


B 


l«- 




11 


. 070 


LS 


A 


150 




C7 


- 132 


OS 


• C" 


153 




4 


- BOO 


ts 


6.R 


154 






- BO 


OS 




ISS 




30 


- 260 


LS 


B 


152 




4 - 


• 800 


LS 


B.R 


164. 




40 


- 170 


LS 


B 


'1S6 




46 


* 870 


LS 


A 


157 




6 


- 3S0 


LS 




■ 340 




IS 


. 2500 


IS 




941 




20 


- 2S0O' 


IS 




341 




6 


. 9v0 . 


LS 


A-B 


343. 




20 


- 74 


LS 




369 


* • 


48 


- 140 


LS 




' 369 




26 


- 11 


U 




SC9 




10 


- 810 


U 


A 


343 




10 


- 610 


LS 


A 


343 




10 


. CIO 


LS 


A 


343 




fto 


. '^00 


LS 




■ 344 


■ m 


57 


- 445 


LS 


■ I» 


34S 




S7 


- 560 


LS 


B 


340 




so 


- 200 


LS 




344 




26 


. 36O 


LS 


A 


158 


m ■ 


2ri 


- 360 


LS 


A 


is 8 


• • 


27 


- 240 


15 


A 


. 159 



160 



riAY-21-2002 14:37 



. IV*12 VlSCOSITT-MOUrULAA WEtGMT HOATIONSKIPS 







Xtttip. 


IC 1 10 




No. 


o{ ujnples 


Mol. 


wt. 


Ualhod 




















Range 


-I- 












i°C} 




• 


Fr. W.P. 


M y 


1 A 










Poly(bex«decyl 






■ 




















a)«ihAcr/Ute) 


facnicnc 




S.B 


.0.71 






130 


- 


440 


SD 


B 


163 




cubon Ccir»cblarids 


21 


a. 37 


0.76 


5 




130 


- 


440 


£P 


B 


163 




heptane 


31 


'3.92 


0,75 


5 




130 


- 


440 


SD 


a 


163 






25 


33.1 


0.56 


9 




20 




110 


LS 




164 


Paly(l)cxyl mtfluciyUu) 


■ butAoooe 


U 




0.78 


B 


m m 


6 


- 


41 


LS 


A 


165 




Z-propaooi 


e 32.6 


43.0 . 


0.50 


e 




6 


- 


41 


U 


A 


166 




























meUucryUtC) 


ftcetoac 


25 


0.199 


0.94 




« ■ 


300 


- 


1100 


U 


C 


liS6 






SO 


5.56 


0.73 


6 




300 


■ 


2100 


LS 


C 


166 






25 


6.61 


0.70 


7 


m m 


300 




UOO 


IS 


c 


166 






30 


7,47 


0.71 


6 




300 


- 


1100 


IS 


c. 


. 166 






♦4 


S.18 


0.79 


6 


w * 


300 


- 


1100 


LS 


c 


166 


Poly^mettucrotala) 


dimemyltermanOde 


SO 


2.8 


0.97 




1 


0.5 


- 


2 


C3S,CR 


) 


204 


Mytmeuucryllc acltO 


melboaol 


26 


243 


0.61 


6 




4 


- 


39 


OS 


8 


147 




Aqucoui HCl (0.002M) 30 


66 


0.50 


7 




10 


- 


90 


tv 


C 


148 




•Queotts NaKO^ (SJ4) 


«3 


M.S 


0.65 


$ 




8 


- 


70 


06 




149 


Po1y(mctbtcryloaitTile;} 


Metoae 




d3.9 


0.56 


* * 




35 


* 


100 


OS 


C 


SOS 




tflmfithylfonntmUk 


OQ 4 


306 


0.S09 




15 


0.6 




8 


LV 




203 


Poly(meibyl buticrytite) 


butAoI 


.g 13 


57.0 


0.60 


4 




6 




60 


L5 


A 


168 




bULUOAC 






0.73 


10 




7 




490 


\S 


A 


ice 


Poly(aiethyI cthiayUte) 


benxenc 




2.35 


0. 93 


6 




16 


■ 


110 


U 


A 


168 




buUoocte 


30 


4.89 


.0.75 


10 


• 


4 


- 


200 


u 


A 


166 










- 




















hepuooM 


All ^ 

0 11.4 


C7.e 


0.50 


10 




4 


- 


200 


LS. 


A 


168 


Poly(meenyl. oiethAccylAC^) 










• 
















Aoeione 


OA 


S.5. 


0.73 


7 




7 


• 


700 


SD 


A-e.R 


169 






*1 A 

20 


3.90 


0.76 






7 




7O0 


sp 




169 








7.8 . 


0.70 


9 






- 


137 


U 


B 


170 








e.76 


0,71 


10 




3 


- 


700 


SD 


A-B 


171 






9K 
X3 


7.6 


0.70 








- 


740 


L5.SD 




172 








6.3 




7 




2 




W 


LS 


A-B.R 


173 






as 


9.6 


O.GU 


4 




180 


m 


350 


LS 




174 






as 


7.5 


0.70 


4 




3 


' 


98 


LS 


s-c 


175 






20 


2.45 


0.80 


9 


* mm 


6 


m 


210 


OS 


B< 


176 






25 


6.59 


0.71 


6 


m • 


5 


m 


41 


OS 


B ■ . 


177 






30 


7.7 


0.70 


e 


■ • 


6 




2G3 


LS 


A-B 


178 






3? 


6.40 


0.72 


« 




& 


• 


41 


OS 


B 


i17 






46 


B.ie 


0.72 


6 




5 


- 


41 


OS 


B 


117 




AOftlooitrlle 


• 30 


.39.3 


0,50 


6 


* * 


10 


* 




LV 


A-B 


;178 






6. « 


46 


0.50 


6 




10 


* 


260 


LV 


A-B.R 


179 






so' 


29 


0.54 


6 


m m 


10 




260 


LV 


A-B . 


160 






G3 


S.B 


0.64 


5 




10 


- 


260. 


LV 


A.-B 


180 




bcnsue 


20 


e.3C 


0.73 


■ 7 




7 


- 


700 


SD 


A«8 


.169 






20 


15.1 


0.70 ' 


7 




B 




90 


SD 




161 






25 


7.24 


0.76 


10 


m * 


e 




100 


06 


B 


182 






2& 


5.5 


0.76 


n 




2 




740 


U 


A-B«il 


173 






25 


3.60 


0.79 






34 


- 


450 


LS 




163 






£5 


83 


o.s:^ 


7 




0.05 


- 


i 


£B 


A.L 


' 1&4 






30 


5.2 


0.76 


P. 


w « 


6 




250 


LS 


A-B.R 


176 






30 


6.27 


0.76 


c 


A * 


4 


- 


73 


OS 


A 


195 






30 


104 


0.60 


9 


« K 


0.02 




m 


OS 


A,L 


186 






30 


195 


0.41 


5 




0.9 




3 


LS 


A-«,L 


178 






39 


6.74 


0.75 


6 




S 


* 


41 


OS 


B 


177 






S3 






C 




b 




41 


OS 


D 
9 


177 




buttnonc 


25 


6.8 


0.72 


. 9 




6 




137 


LS 


B.R 


170 






25 


7.1 


0.72 


7 




41 


■ 


SSO 


u 


A-B 


174 . 






25 


6.8 


o!73 


4 


6 


3 




98 


u 


B-C. 


175 . 






25 


9,39 


0.6S 


15 




l*^ 




910 


LS 


A-B 


18C 




botyl chtotUe 


« 33.< 


50,5 


o:50 


4 




13 




66 


CA 




167 




chloroforrn 


20 


9.6 


0.78 


IS 


■ ■ 


1.4 


m 


60 


OS 




168 
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P. 015/022 



f>OLY<ACftYUC AQO) A»V DCRVAT1VE6 



Polymer 



Selvoit Temp. IC z 10 



i }io. or umplei 
Fi. W.P. 



Mol. Wl. 
M s 10 



M«thod 



Remuks Rb(. 



PQlyfrnethyl racth- 
ftcryUtc) (Coat* d,) 



(Uving type) 



itOtACtic 



Polyfocudcqrl mcttt* 
Poly(octyl mcthMTjUtc) 

Pelx(N<-phMyl m«th* 
acfyUffllde) 



diloTormni (Coot* d.) 



p*cymci>e 

ei&yl aoeutA 
3'hept«iiooe 
'-bepuoone 
mctbyl uobutyrtte 
methyl methio^le 
Dittoethone 

3-OCtlM 

paspAnol 

totricblaroetluiie 
^. 2.3.3 -tctttnuoro- 

.pCOpiDOl . 

toducAe 



buUnooe/S'pfopinol 
CSS/43 voD 
(50/50 vol) 

inctlianol/tDloene 
(9/5 'ofl . 
Mctonc 
AcctooloUe 



p-cynic&c 

3-bepCuioae 

propanol 

S.3.3,3-tctEanuoro- 
pop«nol 

buiu)ooa/Z-piopuol 
(1/1 voD 

teo&hydfofuiu 

buiinol 

bulftoooe 

•oetoae 



20 


8i * 


0.83 


8 


mm 


6 


100 




0 




20 


4.65 


0.80 


9 




8 


200 


so 


A _B D 


1 Ad 


20 


0,0 


0.19 


12 




3 


180 




A "9 




ii 


4.6- 


O.bO 


9 




8 


137 


L5 


8 


llv 


2S 


3.4 


0.83 


6 




40 


330 


IS 


A It 




25 


S.iil 


0.79 


6 




5 


41 


OS 


B 


177 


30 


4,3 


0. 80 




8 


13 


2C3 


U 




1 


39 


5.02 


. 0.80 


€ 




5 


41 


OS 


8 


1 V4 


i3 


3.90 


0.79 


C 


■ - 


5 


41 


OS 


6 


m . 


unc. 


3.2 


0.79 


19 


mm 


1 


400 


LS 


6 


inn 
190 




57.5 


O.SO 


4 




t.e 


171 


LV 


A~0 


19i 




17.0 


0.6B 


4 


6 


3 


98 


LS 


B-C 


175 


30 


5.3 


0.77 


— 


1 


6 


263 


U 




1TB 


20 


21.1 


0,64 


8 


34 


C 


110 


SO 




19« 


e S3. 7 


£9.1 


0.50 


. 4 




6.6 


171 


LV 




191 


8 33.8 


49 


0.90 


5 




1 


172 


U 




178 


30 


9.9 


0.67 


6 




19 


260 


t 1 f 

LV 


A"0 , 


I to 


.30 


6.75 


0.72 


3 




13* 


J 70 


LV 


A"0 


170 


25 


S.70 


0.74- 


* 


C 


10 


200 


15 


C 


139 




50 


O.SO 


. 3 


» m 


1.^ 


260 


LV 


A-8 


176 


6 B4.4 


67.9 


6.40 


' 4 


• a 


(J.6 - 


171 


LV 


A-B 


IVl 




12.8 


0.73 


6 




i 


41 


06 


0 




S3 


12.2 


0.13 


6 




5 


41 


OS 


B 

B 




25 


7.2 


0.79 


7 


— 


7 


95 


LV 


A 


194 


25 


7.1 


0.73 


7 




4 


330 


IS 


A>v 


1 14 


26 


8.12 


0,71 


C 


mm 


5 


41 


05 


B 


I"" 


23 


18 . 


0.30 


10 




0.2 - 


7 


OS 


A.L 


lv5 


30 


■ ro-- 


0.71 . 


6 




19 


261 


LV 


A B 

A4 




39 


7.24 


• 0.12 


6 




5 


41 ■ 


OS 


0 


i77 


53 


6.63 


0,73 


6 


m w 


5 


41 


OS 


B 


t 44 


23 


47.0 ■ 


0.55 


6 


mm 


40 


300 


LS 


A -B 


1 4A 
174 


e 25 


59. 2 


0.50 


7 




30 


280 




A-fl 


1 Off 

Alio 


S 25 


42.8 


0.50 


5 




77 


490 


LS 


A-» 


:i80 


6 26.^ 


i3.9 


O.60 


3 




60 


300 


LS 


A*B 


136 


30. 


23.0. 


0.63 


7 




5 


123 


LS 


A-B 


190 


20 


130 


0.-448 


' '5 ■ 




3 


19 


LV 


A 


. 1B8 


e 27.6 


75.5 


0.500 


5 




3 


19 


LV 


A 


198- 


85 


4G 


0.(46 


5 




3 


Id 


LV 


A 


19s 


SO 




0.602 


6 


A* 


3 


19 


LV 


A . 




30 


6.2 


0.76 


5 




6 


183 


LS 


A-B 


199 


e 1S2.1 


56.6 


0.50 


4 


" 


1 


131 


LV 




191 


e «.o 


87.0 


0.50 


4 . 




1 


131 


LV 




19* 


6 15.9 


7C,l 


O.SO 


4 




1 


131 


LV 


A-6 


191 


26 


7.05 


0.78 


11 




2 


100 


LV 


B 


194 


6 30.3 


90.0 


O.SO 


1 




7 


131 


LV 


A-B 


191 


30 


2.5 


0.15 


• * 


4 


20 


iio 


LS 


C.H 


200 


e 16.8 


26.6 


0.50 


10 


* V 


33 


1250 


LS 


1 


203 


23 


4.47 


0.69 


10 




33 


1250 


LS 


B 


201 


20 


20.2 


0.15 


8 




10 


330 


LS 




370 
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IV-14 



VISCOSITY-MOIECULAR WQCHT ftEUTiaWSKlPS 



Polymer 



Solvent 



Temp, % tlO 
C*»C] £tnl/g] 



No. of umpkj 
Fr. W.P. 



UoL Wt. 
M X 10 



Method RAitiuta Raf, 



1.5 P01.Y(VINTL CTMEW) 



PolyL(heiadecyloxy> 
etliyicQe] 

Poly(mcthox]retliylcac) 

PoIy((ocUdecyloxy) 
cthyleofi] 



Poly(viayl methyl cthct). kc Polytmcthoxyethyleu) 



heptane 


:i 


70. e 


o.so 


fi 




o.s 


3 


SO 




-J 05 


beflpcne 


30 


76 


o.co 


1^ 




I 


- 45 


u 


S 


30C 


buunone 


tiO 


137 


0.36 


J.** 


* * 


1 


- 45 


IS 


t 


SOG 


benzene 


25 . 


17Q 


0.47 




7 


O.J • 


J. 6 


l£ 




200 


letrahydrorurio 


30 


Hi 






7 


V.4 


■ 11 


LS 


D.H 


300 



PolyCchloroaiiluuro- 
ethylene) . 
Polyfvinyl Aleohol) 



Poly(vtDyi fafomlde) 



P6ly(vlfiyl ehlorlde)- 



Poly(vinyl fluorldel 



l,C POLY(VINYL ALCCmOl), POLY (VINYL HaUDES) 



2 , S •dicAldcoben ttof 

Ouqrldc 

WACer . 



pbdRot/ water (85/lG 
cyclobex^aone 
tetrabydroliujui 
mcih«{i 01/ le criDydro- 
furan voD 
beasyi alcotiol 
clUftfobcnzrne 
eydpbactnooe 



tettatiydrofurtto 



dimathylfennainjde 



130 


6 15 


0 74 


1 

f 




/ 


CI 


OS 


8 


' 234 


35 


20 


0 7S 


e 




ft /; 

u. b 


«. 1 


OS 


B 


208 


25 


300 


0 AO 






0.9 


17 


£D 




' 209 


23 


140 


0 AQ 

V. vv 






t 


» 7 


so 


B 


. 210 


30 


66.0 • 


w, 


q' 




0. G 


IC 


OS 


B 


* 212 


30 


43.0 


0 £4 
w. 






■1 


80 


IS 


C 


. 213 






-U. M 


• 




1 


60 


IS 


A.R . 


213 


BO . 


S4 


0.5C 




5 


10 


- 4C 


LS 


B 


214 


VOQ30 


24,6 


0.80 




21 


3 


- Vi 


LV 


B 


. 215 


36 


33.8 


0.65 


7 




2 


- 30 


LS 


B 


211 


23 


15.9 . 


0,64 


7 




S 


- '10 


L5 


B 


.217 


50 


38.a 


O.SO 


7 




fi 


- \\ 


LS 


6 


218 


A 155,4 


156 


0.50 


9 




4 


• 35 


LS 


B 


219 


30 


71.2 


0.60 


7 


*** 


3 


- 19 


SA 


B 


' 220 


20 


11. «- 


0.85 


* * 


6 


•1 
» 


- .10 


OS 


C 


321 


30 


13.7 


1.0 


7 


6 


7 


• 13 


06 


C,D 


• 222 


20 . 


112.5 


0.63 


5 


3 


9 


• 15 


OS 


D H 


222 


25 


13.3 


0.83 


11* 




2 


14 


OS 




223 


S5 


24 


0.77 


13 




.3 


- 14 


OS 




2S4 


SS 


204 


0.56 


I 


* » 


2 


- 15 


OS 


C 


225- 


2& 


174 


0.55 


6 


■ V 


6 


- 22 


-LS 


C 


226 


25 


6.5 


0.75 


5 




4 


- 20 


LS 


B 


; 227: 


25 


13.8 


0,78 


SB 




1 


- 12 


LS 


A.B,R 


228 


30 


16.3 


0.77 


1^ 


* • 


3 


- 10 


SA 


6 


220- 


20 


a.fi3 


o.w 


20 




n 


- 17 


05 


B 


. 229 


. 25 


15.0 


0,77 




m m 


1 


- 12 


U 


A.B 


228 


25 


16.3 


0.766 






<i ■ 


- 30 


L5 


A.8,R 


230' 


26 


49.8 . 


0.69 


5 




4 


• 40 


LS 


A-B 


231 


30 


C3.fl 


0.65 


9 




3 


- .32 


LS 




233 


30 


b3.a 


0.83 


1 




3 


- 19 


5A 


B 


820 


30 


219 


0.&4 


IC 




s 


- 30 


U 




233 


90 


6.43 


0.60 




9 


14 


- 6f: 


sv 


D 


235 



1.7 P0LY(VI>rfL ESTSaS) 



Polyfallyl icetiu) benzene 
Polycvtnyl AceUie) acolane 



27 



6C 



6 Ul^O.lOiM 
34.5 
15.6 

21. « 
16.8 
14.6 
10.8 
17.6 

e.c 

17.4 



0.30 



18 
20 
25 
25 
25 
23 
30 
30 
30 



0.53 

'tO.0C7?5M 
0.67 
0.69 
0.68 
0.C9 
0.72 
0.72 
d:CB 
D. 74 
0.70 



0.90 



21 
6 
6 
0 
) 

•« 

10 

IG 
H 
) 



0.1 


0,3 


CR 




216 


0.3 


- 130 


IS 


A 


230 


4 


- 34 


0$ 


s 


. 837 


19 


• 72 


LS 




' 238 


4 


- 34 


OS 


B 


Z37 


I 




u 




239 


0.7 


1.3 


EC 


C.L 


240 


0.9 


•J. 5 


EC 


B.L 


240 


t} 


• 163 


OS 


A-a 


241 


8 


66 


LS 


A-8 


243 


7 


• 63 


OS 




243 
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P. 017/022 



POLY{VINYL ESTEfiS) 



IV-U 





Solvent 


Temp. 


.3 

K V 10 


ft 


ho. of umplec 


Mol. Wi. 




Method 








[°C} 






?f. 


W.P. 


Rugc 
M X 10* 












Acetone 


30 


10.8 


0.72 




8 


3 


12£ 


t ^ 
ll> 






(Conf d.) 


(Cant* i.) 


30 C-n] 


lO.l 

o.so 

••0. U07M < 


0.73 11 
-» 0.90. 

^0. oonsM 22 




6 

0,3 


130 
150 


• f 
L5 


A 
A 




• 




46 


13. B 


0.71 


C 


• • 


4 


94 




A 






Aeetoaitdlc 


7S 


ICS 


0.71 


-- 




St4 • 


215 


t f 


ti 
a 








30 


41. S 


0,62* 


4 


"* 


37 


IS^ 


• c 
L> 


1 -A 






bCOMAC 


30 


$2 


o.«S 


6 




34 


1 fV^ 

1(7* 


La 


A ^ 








30 


56.3 


0.62 


8« 


*" 


3 


66 


Ok 


■ 


944 






30 


56.3 


0.62 


IS 




7 


64 




n 
p 








35 


21.6 


0,615 


14 




5 


40 


L5 


A*B 






tautA&oac 


25 


IS 4 


0.71 


0 


mm- 








A 








25 


42 


0.62 


15 






120 












30 


10,1 


0,71 


" 


13 


3 


ISO 


LS 








chlorobenzcae 


25 


110 


0.50 


9 




0.15 - 


7 


05 


A 


1 <u 




• 


25 


94.4 


0.56 


G 




4 


34 


06 


A 








53 


53.1 


0.60 


6 




4 ■ 


«i4 


La 


A 


4Jo 






67 


26.9 


0.6S 


6 




4 


a* 


OS 


A 






chlocafotni 


30 


iS.fi 


0.74 




> 


m 

7 


w 


OR 




243 




* 


25 


30.3 


0.12 


5 




4 


34 




A 


Xif If 


• 




S3 ■ 


14.7 


0.74 


6 




4 

4 


31 


Ufr 


A 
A 






dloxanc 


2S 


11.4 


0.7* 


6 




4 


34 


05 


B 
O 


*o # 






sa.co 


10,2 


0.7S 


5 




4 


34 


OS 


ft 
P 


AJ f 






96.9 


00 


O.dO 


5 








OS LS 




23C 




ctbyl (osmitc 


30 


32 


0.65 


4 




16 




LS 


A-B 


241 






26. ft 


62. 0 


- 0.30 


5 




4 


ISO 


OS.LS 


A 






e 




92.9 


O.SO 


16 










A-B 


ICC 








lOJ 


o.so 






0.3 








336,345 








36.0 


0.33 


6 




4 


32 


OS 


B 
P 


437 






30 ; 


31.4 


0.<iO 




1!) 


.3 


1 nA ' 
120 - 




Vr 


244 






53 


36.6 


0.5» 


0 




A 


22 


OS 


e 


331- 






















A T> 






oooe 6 


C« 


62.0 


O.SO 


3 




J4 






e 


66 


1B.0 


O.SO 


3 




9 • 




#-VC LI! 


A 


236 




4>melfayl-2«paaUuode 


30 




0.60 


5 




12 


69 


LR 


9 


247 




loluepe 


25 


lOB 


0.33 


4 ' 




4 


16 


OS 


231 






C7 


156 


0.49 


' 4 




4 


IS 


OS 


B 


2S1 




1 , Z , 4 - oicttlon^azeoc 


36 


33.0 


0,623. 






6 


4U 


u 




251 




beplane/3 -mettiyl 






■ 


















butaaoDC 




















244 




(S7. 3/12.1 vol) 


2S 


92 


0.50- 


6 




•J 


2fl1 


LS 


c 


PoIyCvlnyl bcnsoate) 
PolyCyuiyl bu^ruc) 


vykAC 6 
bc&zcnc 


32.5 
30 


62.0 
11.15 


0.60 . 
0.735 


& 


4 


i V 

3 


24 


OS 

AC 

OS 


t 

w • 


334 


Poly(trlDyl cAproice} 




30 


IS, 47 


0,669 




4 


3 • 




U5 


f 
\» 


Po]y( vinyl ♦-cWoro- 


VAUI 


?Q 


64,0 


0.64 


7 




6 


33 


LV 




136 




but^aal/boUnone 




















336 
357 




- (41 /iA vul) e 


60 


73 


0.30 


1 




It 

w 




LV 




Poly(viayl fomutsc) 


aactonc- 




Oft 4 


0.63 




9. 


9 


41 


LV 


C 




vstioaLQ'dt 


3u 


14.1 


0.717 




g 




•i 


t V 


c 


257 




dloxane 


30 


20, 1 


0,66 




8 




41 
"•J 


LV 


c 


• 357 




methyl uel2te 


3U 




0.C2 




7 


3 


24 


LV 


c 


267 




methyl fonnate 


30 


14.1 


0.722 




7 


r* 


24 


LV 


c 


267 


Poiy(vbiyi uoburyiatej 


bcAseae - 


30 


n.os 


0.711 




4 


5 


20 


06 


c 
c 


256 
25C 
258 


Poly(vii]yL ixocAptoAic) 


beozene 


30 


31.0 


0.375 




4 


3 


17 


06 


Poly(vlfiyl pXv«Ul«) 


see tone 


25 


2.83 


0.77 


4 


• ■ 


40 


217 


LS 


c 




butaoooc/irelbviol 




















258 




(0.89ig/m0 


30 


53 


0.50 . 






222 


3«4 


LS 


c 


Poly<vinyl lulfatc) 


a<peotu NiCtfO.iM} 


20 


0.55 


1.06 






\ 


6 


LV 


c 


261 
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tV.lfi VISCOSITY- MOUCULAft VQtiHT ULATICNSHXPS 



Polymer SoItou Temp. K s 10 • No. of tvnpk( Mol.WL McCted ftmtOa M. 

Rtnge 

[«C] CnU/gl fr. W.P. M 1 lo"* 



1.8 POLY(STYUNO AMD DCRIVATTVES 



Poly(4 •facemoitypcac) 


benxeiie 


e 20 


35.5 


0.S3 


to 


m m 


3 


' 30 


OS 


B 


847 








60.0 


O.SO 


i 




64 


- 230 


L5 








chtofobdi&tflc 

^^#0»» ^^^MB ■mMa V 


ao 


7.43 


0.69 


5 




59 


- 400 


U 


. A 


348 




COlUM* 


30 


18.2 


0.67 


5 


** 


63 


• 400 


LS 


A 


349 


P0ly(2 •chloroAytenc} 


Colueoe 


30 


14.0 


.0.65 


10 




25 


' 143 


IS 


A 


850 


Polvf 4 ■chlacastvTcati 


be&aooc 


SO 


30.8 


.0.56 




e 


10 


- 200 


Lfi 


C 


.- 361 






2S 


29 


0.59 


7 




3 


• 140 


LS 


B.ft 


• 35S 






30 


3.S2 


0.16 


6 




11 


- 270 


06 


B 


353 




chlorobttijefie 


30 


3.19 


0.80 


6 




n 


- 270 


OS 


B 


. 353 




cfalorefoKcn 


30 


14.8 


0.65 . 




B 


10 


- 200 


LS 


C 


m 




dtoaac 


10 


17.6 


0.62 


mm 


B 


10 


' 200 


u 


c 


361 




lOlttCOC 


20 


24.1 


0^606 


• ■ 


7 


2 


• 40 


LS 




364 


• 




26 


13.2 


0.M& 




7 


I 


•> 244 


IS 


6 


355 






30 


13.0 


0.64 


e 




3 


- 140 


LS 


B.a 


353 






3(1 


11 8 






mw 


21 


- uo 


LS 


A 


349 










0.71 


1 


mm 


17 


- 870 


06 


a 


963 


■ Polvf 4 •eveJolKxvliivifiiktf 1 


faeptinc 


30- 


32.3 


0.54 


6 




4 


- 30 


GS 


■ 


266 




toluaw 


. 30 


10.6 


0.69 


1 




S 


• 30 


OS 


A*8 


266 


PolW 2. &*<hehlaroimefie) - 


cttu&ol/ethyl Acebtc 




12.6 


0,69 


8 




7 


• 66 


LS 




356 




(1/lS wo 


6 iio.5 


35.5 


0.60 


8 




SO 


- 130 


LS 




357 


Polvffl 4*4ll£hlocaifevrenftl 


fhlofObfiO mc 


30 


4.39 


6.72 


7 


• • 


8 


- 61 


OS 


A 


■ 368 




A chlorofaon SAM 


30 


4.1s 


0.73 


7 




6 


- 51 


06 


A 


368 


• 


bututfiiybutvl iCBtite 
























n/ia vn 


32.9 




O.iiO 


0 




40 


- 540. 


LS 




359 


Polvf2 . 4 •dlmethtfliCvme) 




3D 


8.62 


0.70 


mm 


0 


& 


- 120 


LS 


. C 


333 


Poly(4 •lo4o<iyMAe) 




20 


33 


0.51 


10 


6 


10 


- 118 


IV 


B-C 


360 


Poly(p"liopcepylityrtfM} 


tOllHtflO 


26 


12.2 


0.69 




5 


14 


- 75 




B.C 


3S6 


f 017(0 -owCboxysCyTCOC) 


bmUDODc 


30 


18.6 


0.59 


6 


■ « 


13 


- 35 


L6 


A-fl 


862 




toluene 


.30 


6.40 


0,71 


5 


mm 


13 


• 35 


LS 


A-B 


862 




fnfi thu) ol/ to lu£Qc 
























f25/15 woD 


a 30 


57. S 


0.50 


4 




15 


. 30 


LS 




363 




hUtUtOftA 


30 


3 75 


0.73 


s 


* * 


13 


- 75 


LS 


A-B 


362 






35 


8.8 


0.68 


6 


** 


1 


• 100 


LS 


8 


352 






25 
•4J 


17 1 


0,63 


16 




22 


• 220 


LS 


A 


•865 






OS 


00 




16 




33 


• 530 


L9 


A 


363 








10 s 


0.10 


16 




22 


• 220 


LS 


A- 


363 






30 


5.28 


0.73 


5 




19 


- 75 


LS 


B 


362 






30 


18.0 


0,62 


6 






- 100 


LS 


B 


a52 




nicttiuol/coiu4ac 
























(sft.iyn.o voo 


e 90 


£2,1 


0.60 


6 




7 


- IflO 


LS 


B 


362 


Poly(omeihylftyreaa) 




















■ 






beazene 


30 


10,3 


0.12 




9 




- 170 


LS 


A 


ai9 


hctcro,- C4, 401V 


cycUhexanc 


A M.S 


13 


0,50 


* 


10 . 




• 150 


LS.OS 


A 


320 


lyndio) 




8 31 


78 


O.SO 




9 




• 400 


LS 


A 


921 






e 38 


Id 


0.50 


• k 


6 




- 66 


LS 


A' 


. 323 








16.0 


0,50 




9 




- no 


LS 


A 


323 






39 


71.3 


0.61 




9 




140 


U 


A 


324 




trui'decAlifl 


e 9.6 


67 


0.50 




8 




' 750 


LS.OS 


A 


320 




tolueae 


as 


1.06 


0.744 




9 




- ISO 


LS.OS 


A 


320 






25 


7.81 


0.73 




C 




' 60 


5D 


A 


325 






30 


10.9 


0.71 


■ • 


13 




. M 


13 


A 


322.926 


cttionie 


benscoe 


■ 30 


2*. 3 


0.647 


4 




14 


• 91 


OS 


6 


327 


(I0>$;-h«(ore, 9(yVxyixUa^7c2oh6X4ae 


e 32.6 


6fr.0 


0.60 


5 






• 370 


LS 


8 


328 


(19^>hQt6io. 80fi-«>ndlo) 


e 33.3 


72.1 


0.50 


a 






- 18 


LS 


B 


328 




toliMoe 


e 30 


2.3 


0.80 


c 


** 




- 100 


L6 


B 


929 




btauoc mtUuaol 
























(79.4/20.6 wqL) 


30 


1C.6 


0.50 


4 


«• 


14 


- 91 


OS 


B 


W7 



Bcfcfcnca ptg«'XV-63 
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P. 019/022 



P0LY(ST1rROJE) AND DEmVATWES 



iy-17 



PolyiQcr soiwtat 


Temp. 


. It? 

K k 10 


m 


He. of umplos 


Uol. Wt. 






I Cj 


Inil/gJ 




Ft. 


w, p. 


Baa DC 
M X 10 


-4 










30 


7.3C 


0.76 


9 




8 


116 


06 


A 


830 




30 


11.10 


0.10 


1 




16 


83 


OS 


A 


ettiyl-aoeute 


30 


17.42 


0.64 


7 




15 


63 


OS 


A 


330 
331 


Petytp-mathyUtyieaa) diethyl succiiute 


e 


70 


0.50 


e 




16 


30O 




A 


CDluoie 


30 




0.74 


9 




19 


180 


15 


A 


331 


Poly(iiie{hylityic»e},poiUon of fubctitpcflt, upsptdAcd 










• 




sv 




332 


cydobexmc 


20 


22 


- 0.68 


6 




11 


133 


A 


PolylCZ, 3. i, 6. e-pentAOaoRMtyraie)} 
















OS 




364 


♦»nietb^-S-prntancfte 


20 


4 37 


0.736 




31 


10 


360 


C 
















300 


6P 




270 


AUctlc benseoc 


SO 


- C 3 


0.78 


• 18 




1 


A 




20 


12 3 


0.72 


7 




0.6 • 


620 


SD 


A»ft 


271 




» 


22.7 


0.72 




7 


0.2 • 


0.8 


CR 


C.L 


272 






41.7 


0.60 


9 




0.1 - 


1 


Ol 


B.L 


273 




35 


34,0 


0.65 


11 




0,04 - 


0.8 


EC 


A.L 


273 








0.744 


6 


-- 


3 


61 


06 


A 


374 




as 


9.id 


0.743- 


6 


— 


3 


70 


LS 


A 


275 






U.3 


0.73 


10 




• 1 


180 


06 


A 


276 


- 


34 


8.8 


0.757 


30 


mm 


8 


80 


DV 


A 


277 




35 


39 


- 0.58 


16 




I 


ISO 


LS 


A,K 


276 




26 


30.5 


o.co 


5 




7 


150 


OS 


A 


276 




25 


19.5 


0.636 


7 




12 


380 


IS 


A 


279 




30 


S3 


0.62 


7 




40 


370 


LS 


B 


280 




34 


28 9 


0.60 


10 




. 8 


80 


DV 


A. 


261,282 


butyl chloride 


40.8 


16.1 


0,659 


5 




29 


106. 


. IS 


B 


. 263 


chlocobcflswc 


U.t 


7.4 


0.748 


4 




62 


434' 


IS 


8 


383 


. cUoceiorm 


25 


7.15 


0,76 


8 




12 


290 


U 


A 


279 




25 


11 2 

• . 


0,73 


6 




1 


160 


OS 


A 


276 


* 


3D 


4.B 


0.794 


4. 




19 


373 


OS 


B 


364 


cyciohcxwe 


28 


108 0 


0.479 


7 




0.6 - 


69 


OS 


A 


2S6. 


6M 


B2 


O.BO 


18 




' I. 


70 


IV 


A 


274 




e 34 




0.503 


8 




0.6 > 


fi9 


OS 


A 


sas 




e 34.5 


84. 6 


0.50 


6 




14 ■ - 


200 


LS 


A.ft 


386 




e 35 


80 


0,50 


3 




6 


42 


LS 


A 


287 


• 


6 35 


70 


0.50 


8 


mm 


• a • 


200 


SD 


B - 


288 




e 35 


76 


0.60 


10 


mm 


4 


137 


LS 


B 


263 




40 


41 <I 


- 0.554 


10 




4 


137 


LS 


B 


. 263 




45 


M 7 


0.57S 


10 




4 


137 


LS- 


B 


263 




SO 


28.9 


0.599. 


10 




4 


137 


LS 


B • 


283 




av 


36,4 


0.564 


7 




4 


52 


LS 


A 


289 




20 


149 


0.44 


7 




14 


200 


LS 


A 


290 




23 


9S 


0.46 


7 




14 


200 


LS 


. A 


290 ' 




6 23.8 




0.50 


• > ' 








LG 


A 


290 ' 




25 


67 


0.53 


7 




14 


200 


LS 


A 


290 




30 


61 


0.53 


6 




. 14 


200 




A 


290 




40 


22 


0.63 


4 




14. 


200 


LS 


A 


890 




018 


17 


0.60 


4 


> • 


14 


140 


U 


A 


290 




30 


36 


0.58 


4 


■ m 


14 


140 


L6 


A 


390 




40 


37 


0.58 


4 


-- ■ 


14 


140 


LS 


A 


- 200 




&0 


22 


0.64 


4 




14 


140 


IS 


A 


A n A 

290 




100 


16.7 


0.67 


6 




14 


200 


If 


A 


290 


dlahloroethiDe 


25 


21.0 


0.66 


1 


mm 


1 


180 


LS 


A 


276 




36 




0.69 


11 


mm 


10 


500 


LS 


A 


689 


dl6th/l ntAldOktc 


e ai.s 


71.8 


0.50 


3 




30 


400 


LV 


B 


' 391 
391 
262 


dififbyl eiAlitA 


e S5.8 


73 0 


0.50 


2 




39 


400 


LV 


B 


dlnua 


34 


15.0 


0.C34 


• 10 


rm 


8 


80 


DV 


A 


ethylbeazene 


25 


17.6 


0.66 


5 




7 


ISO 


OS 


A 

6 




ethylcydobuue 


e 70 


75 


0.50 


2 




36 


127 


LV 

) 

LV 


mtthylcyclDbcrioe 


e 10 


76 


0.50 


) 


1 


) 


400 


P 






e 10.5 


es.e 


0.60 


'd 




30 






toloQie 


20 


4.16 


0.768 


10 




4 


137 


U 
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P. 020/^22 



IV-ie VUCOSZTY-MOUCULAR WQCKT ROATIOUSHIPS 



PotyTDcr 


joltrent 


Temp. 


3 

K z 10 

Iml/g^ 


• 


No. of laoipki 
Fi. W.P. 


MoL WL 
M X 10 


Method . 


Remukt ; lUf . ■ 


Paly(ctyMoe) (Coat* d.) 
























Atactic 


tolueae (C«t* d,) 




1.5 


0.75 ■ 


6 




1: 


• 280 


LS 


A . 


279 






35 


6.46 


0.748 


7 




4 


- 52 


LS . 


A 


289 ' 






25 


10.5 


0.73 


C 




16 


- 100 


LS 


A.B 


■294 






35 


17 


O.€0 


9 




1 


• 160 


L& 


A 


278 






24 


7.64 


0.783 


\ 




5 


• 60 


OS 




285 






26 


.13.4 


0^71 


5 




7 


- 150 


OS 


A 


276 






25 


44 


0.63 


* * 


9 


0,5 


- 4.S 


OS 




' 206 






25 (a lAOctsei wtUi M) 




10 


.. 


0.08 


3.1 


CR 


L 


207 






2s 


100 


D.SO 


8 


«« 


o.oe 


- 0,5 


CR 


A.R,L 


20B 






0 V 


»,* 


0.72 


9 ■ 


*• . 


4 


- 146 


LS 


A 


299 


- 




90 




.0.71 


8 




40 


- 370 


■ u 


B ' 


960 






w V 


51 0 


0.725 


7 




6 


- B5 


OS 


. A -B . 


300 ' 






34 


4 7 


0.733 


10 




i 


* 60 ■ 


DV. 


A 


283 




tilch)oro*b<n««oc 


136 


1.75 


0. 67 














097 




bcnsene inctbaaol 




















• 




(74/2d vol) 


6 3* 


ov 


0.50. 


10 




8 


- 80 


DV 


A 


277 




buuaaae/ixiftOLinol 
























(97. 5/2. S VftQ 






0.«2 


■6 




12 


• 280 


^ 


.A 


279 . 




736.0/5.0 vol) 


**> 




0.60 


- 8 




12 


- 280 


.15 


A . 


279 




(92.S/7.& voO 


25 


35. 1 


0.67 


8 




12 


- 280 


LS 


A 


279 • 




(30/U voO 


6 25 




0.60 


8 




12 


- 280 


U 


A 


279 




btiuaoa«/2-prop«a el 
























(6/1 vop 


9 S3 


"3 


0.50 


9 . 


.« 


4 


. 14« 


LS 


A 


.299 




(02.6/17,4 vau 




(1. B 


O.SO . 


10 


mm 


8 


. eo 


DV 


A ■ 


282 




'chloratorni/nicttuaol 
















• 








(90/10 vol) 


■ 2fi 


7 -7 


0.75 


8 




12 


- 280 


LS 


A 


279,278 




(80/20 vol) 


"5 


12 


0,68 


8 




12 


- 280 


LS 


A 


219,278 




(75/U vol) 


25 




0.54 


6 




12 


- 280 


LS 


A 


279,276 




(74.7/24.3 vdD 






O.SO 


8 


. ■ 


12 


- 2B0 


U 


A 


279,278 




dloxanc/nctha&ol 
























(fi6.i/34.J voq 


9 34 




0.60 


10 




8 


- 80 


DV 


A 


362 - 




toluene/mc(b«aol 
















■ 








00/10 voO 


«o 




0.71S 


8 




12 


- 280 




A 


279 




(60/20 voD 


£0 




0.C12 


8 




IS 


. 280 


u 


A 


. . 219* 




(76.9/23.1 woD 






O.SO ' 


12 




0.D7 


- 3.6 


DV 


A.L 


296.297 




a5.2/M,8 vol) 


D 


fin ■ 


• 0.50 


10 




6 


- 80 


DV 


A 


262 




beareoe 


•0 


1 on 
xwv 


O.SO 




7 


0.04 


X 


VOS.EB 


A.L 


iSQl 






JO 


0,3 


0.78 




12 


2.5 


- 150 


vos . 


A 


301 






30 


11. S 


0.73 




5 


25 


- 300 


LS 


A 


902 






30 


9,50 


0.74 




6 


31 


- 500 


LS 


A - 


649 




cyclobexAoe 


e3< 


74.6 


0.30 










U 


6 


304 






e d^.fi 




0,60 




12 


0.04 


- 160 


LS 


A,R 


301,303 






6 54.6 


ee 


0.50 


mm 


9 


31 


- 970 


U 


A 


jS49 






fi 34.6 


91 


0.50 


■ ■ 


4 


25 


300 


LS 


.A " 


.302 . 






a 35 


S6 


0.50 




7 


2 


- SO 


U 


A 


306 




cyclohexene 




ie.3 


0.66 




3 


20 


• 101 


LS 


A 


300 




<leciUs (6S>%<cti) 


e 12.2 


80 • 


0,50 




e 


2 


- 50 


LS 


A 


302 




dectlla(9S^«txuit) 


e 20.4 


61 


0,50 


*• 


8 


31 


- 760 


IS 


A 


649 




dlchloraethAne 


90 


B.3fl 


0.74 




b 


2S 


• 300 


u 


A 


302 ' 




dloctyl pfitMUttf 


6 22.0 


«0 


O.SO 




4 


40 


- 160 


LS 


A 


303 




toUittfte 


20 


11.2 


0.72 




6 


3 


• 24 


SD 




. 307 






25 


9.71 


0.73 




12 


1 


• 104 


SD 


A.R 


308 






25 


34. S 


0.« 




8S 


0.4 


• 230 


£D 


B 


309 






30 


S.81 


U. 7a 


m V 


6 


25 


- 300 




A 


302 






30.9 


10. 4 


0.73 




16 


2.6 


- 60 


OS. IS 


A 


310 




bcaaoe 


30 


9.3 


0.77 


c 


mm 


4 


• 76 


OS 




' 811 






30 


10.6 


0.735 


7 




4 


- 37 


OS 


. A-6,R 


312 




chlorofocni 


30 


cs.e 


0.734 


3 




9 


" 32 


08 


C-D 


•284 




o-^ichlorobeaze&e 


25 


17.9 




5 




2 


- 100 


LV 


C 


' 313 




to)gen« 


30 


11. 0 


0.725 


-7 




3 


- ^ 31 


OS 


A-B 


312 






30 


e.2 


0.72 


6 




15 


• 71 


LS 


A-B.R 


314 



RoTcrcoca pagt lV-62 
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OTHISS 



Solvent 



Ttmp. K It 10 
l*»c] Cml/gl 



a Ho. of satnplu 
Ft. W.P. 



poly(ttyxciie} (Coot* d.) 
bnachfrd, itadom type buti ri nn n 



lur type, KUonlc 



cyclohcuu 

toluene 

cyclohofJxK 

tolufcoe 



S5 (« deocases wOh K) 
9 U U d«ac»ei «ah M) 

30 (« 6catv*t with M) ^ 
e 24 g' 'O.dA (3 bcttcteD ^ 

15 g' C0.4B (9 hnactie0 ^ 
25 g' «0.90 (3 btmchcij ^ 
34 *?0.64 (4 brvicbc]) 



PolydtyrcnenUoaic 4cl4} 
• lodlua fill 



aqueous HO (0.S2U) 


«i 


(0.344) 


(I. ft 


Aveooi Nta (0.62M) 


25 


(0.312) 


(1.0) 


iqneout N4CI (4.nM) 8 


25 


80.4 


0.50 


(O.SM) 


95 


la.a 


0.64 


(O.IM) 


25 


17.8 


0.69 


(0,05M) 


3S 


13.9 


0.72 


(0.02M> 


35 


10.1 


0.76 


(O.OIM) 


26 


9.8 


0.89 


(0.006M) 


£5 . 


2,3 


0.93 


t«ieout KQ (3.1M) 


25 


30.4 


Q.50 



PolyC(Wpheoyl-4-yD-ethyleael 

bcoxeae 



so 

30 
IS 

20 



Poly{c*ebiaUtao>yeihyl«ie).(Poly(''toyl corb»ll*te)) 

dtoune 
dlotue/mcttuael 

roly(4lptKDylmei&yUa6) beB«eae 
|^y(l -melhflxycttbooyl-i -phenylemyteae) 

-bensAfte 



F6ly(vinylcAibAsolc) 



chlorofomi 
etbylbeauee 
benzeae 
chlonionn 
eyeloticxAnoae 
icBftcbkcoethinc 
(cvthydiofutia 
toluedr 

Paly(5 -*lflyl-2-mcthylfy«WiM) 

. Uiupooe 

dimtthylfonnamidfl 
• mftthuol 



30 
30 
6 15 
25 
. 25 
. 25 
2b 
96 



8J.i 
29.6 
27.7 

13.7 

64.5 
916 

35.6 
12.7 
51,4 
30.5 
13.6 
20.0 
12.9 
14.4 
76.2 



^y(l"*b)ytD»pbthUeae) bcaieae 
Foly(2 •vtfiyUiapunilenc) 



faentfoc 



Poly(2-vbyipytldl&e) 



dectUn/toloetie 
(la/K wt) 
bensaie 
buiinope 

dUneUiylfocminiidc 

Bwauoi 
pyridine 



e 30.« 
25 
25 
25 
25 
23 
26 



17.0 
97.2 
14.7 
30.9 
11.3 
13.8 



1.9 omas 



0,819 

0.59 

0.569 

0.48 

0.51 
0.S2B 

0.56G 

0.661 

0.507 

O.SS 

0.67 

0.61 

0.66 

0.65 

0.50 



5 
t 

5 

a 
5 



8, 
11 

8 
-9 

9 
10 

7 



0,50 

0.64 

0.47 

0.67. 

0.66 

0.73 

0.69 



8 

1* 
14 
14 
14 
14 
14 



U0I. Vt. 
M I 10 



5 


30 


- 200 


LS 




9 


6 


• ZOO 


U 


A 


9 


a 


- 300 


U 


A 



25 


13,9 


0.6S 


5 




18 


25 


19 


?.64 


15 


m * 


6 


25 


13.0 


0.7C 


6 




4 


25 


18.0 


0.83 


8 


V w 


4 


23 


18.6 


0.70 


9 


m m 


7 


25 


8.0 


0.76 


9. 




13 


20 


2.20 


0.62 


4 






75 


1.03 


O.dB 


4 


m m 


4 


17 


1.7 


0.80 


n 


» V 


10 


30 


6.90 


0.719. 


6 




c 


75 


6.69 


0.695 


6 


w • 


6 



86 
100 
40 
40 

SO 
86 
17 
17 
100 
66 
69 



u 

OS 
OS 
LS 
LS 

u 
u 

L6 
U 
LS 



A ■ 
A 

A-S 

A-B 

A 

A 

9 

B 

B 

B 



. P. 021/022 
iv-10 



Method * (tcoutki Ra(. 



315 
316 
316 
304 
.304 
316 
304 
304 



18 


46 


LV 




865 


]8 


46 


LV 




365. 


49 




1 e 


R 


366 


39 


- 234 


If 


B.It 


386 


39 


. 234 


LS 


B 


366 


33 


. 234 


15 


B 


866 


39 


• 234 


\S 


B 


366 


39 . 


• »4 


U 


B 


366 


49 


- 234 


U 


6 


366 


49 


- 234 


LS 


P 


366 

• 


7 


- 170 


LS 


9 


264 


I 


. 110 


LV 


8 


264 


7 


- 170 


LS 


B 


264 


C 


- 200 


LS 


A 


' 335- 


6 


• 200 


16 


A 


335 


1 


. 90 


> 




267. 


6 


. 40 


US 


A ■ 


361 


6 


- 40 


\& 


A 


SCI 

m 


6 


. 40 


LS 


A 


381 


0.7 


. 45 


LS 


A 


367 


3 


- 45 


LS 


A 


307 


2 


* 45 




A 


367 


*» 


• 45 


U 


A 


367 


- ■ . 1 


• 45 


LS 


A 


367 


4 


- 107 


OS 


A 


* 368 



375 
376 
377 
877 
376. 
375 
264 
264 
366 
204 
264 



10 


• 100 


LS 




269 


3 


- 93 


LS 


B.C 


•371 


3 


- 93 


13 


B.C 


207 


9 


- 03 


U 


B.C 


.171 




• 93 


u 


B.C 


371. 


3 


. 93 


LS 


B.C 


37) 


3 


- 93 


15 


B.C 


307 



*g' "ttJ of buacfi£d molec/liJ of Uatir moke with iwie mol. wt. 
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P. 022/022 



IV-20 



VISCOSITY- MOUCULAR WOCHT ROATlOrt^HXPS 



Polyzner 



Solvent 



Temp. K X 10 



No. of-ujnples 



Mol. WL 



Method iUnurb Ba(. 





.C«C1 


CmX/g] 




t1. 


W.P. 


RMge ^ 
M X 10 




* 




Poly(:-viny]pyridlac) echwol/waicr 






















(Cent* dj (92/B wt) 


2S 


13,2 


0,73 


14 


• m 


3 


93 


LS 


B.C 


371 


Pot/(4-vloylpyil4lfta) eUunoI 




(1.31) 


<0.S2) 




3 


I 


4 


60 


C 


372 




as 


2S.0 


0.6B 


a 


-* 


10 


185 


u 




373 


water 


25 ■ 


52.0 


0.087 


B 




10 


186 


LS 




373 


btluiaooe/S-propMol 


26 


38.0 


0.S1 


7 




1 


23* 


LS 


B ■ 


374 


emanol/watcr (92/8 wt) 25 


12,0 


0.73 


7 




7 


224 


U 


B 


374 


Poly(vlAyliiyitoUdabe) chlorofocm. 


25 


id.i 


0.64 


4 


2 


e 


23 


LS . 


• B 


376 


mcitouol 


>6 


23 


0.C5 


-- 


6 


2 


23 


LS 


6 


676 




20 


Ai 


0.68 


3 




.1 


9 


SD ' 


B 


379 




25 


67.6 


0.S5 


15 




0.7 - 


10 


LS 




378 




.35 


*.l 


0.85 




5 


I 


4 


SP 


C.D 


211 




30 


14 


0.70 


9 




1 


'30 


SD 


B 


381 




SO 


3».3 


0,iO 


6 




6 


no 


OS 


A«R 


383 


AOOtoiia/witBr • 
























6 ^ 


76.0 


0.50 


mm 


3 


1.2 - 


108 


LS 


P 


394 


f>oly(vi&7huU<nU «d4} aqueous KBr (0,34?M> e 5.7 ' 


6«.8 


0.60 


5 




4 


39 


IB 


B. 


268 




16 


30.3 


O.Cl 


5 


mm 


8 


39 


IS 


B 


259 




30 




0,75 


S 


mm 


8 


39 


' U 


■ . B 


259 




SO 


ae.c 


0.76 


S 


mm 




39 


LS 


B 


259 


a«ioaui KCl (0.M9M) 6 S.6 


60.2 


.0.60 


6 




4 


39 


LS 


B 


260 




25 


16.7 


0.75 


5 




4 


39 


LS 


B 


25» 


' (0.6SQM) e 26.0 


79.5 


0.60 


5 


m m 


4 


39 


LS 


B. 


• 369 




80.3 


0.50 


S 


-~ 


4 


39 


LS 


B 


239 


sqicma NaBr 


























35.3 


.0,50 


5 


— . 


4 


39 


LS 


B 


269 




to 


2«.B 


0.79 


6 




8 


39 


LS 




259 




20 


25.1 


0.70 


3 




R 


39 


LS 


B 


259 




30 


22.0 


0.79 


5 




8 


39 


LS 


B.- . 


259 




6 40.1 


M.6 


0.50 


6 




4 


39 


LS 


B 


269 


agueots.Nia 






















(1.003M) 


e 32.4 


96.1 


0,60 


6 




4 


99 


15 


B 


259 




20 


21,5 


0,65 






0.3 - 


3 


SD 


C 


200 


Pely(vlaylttlmecbyUUific} cyclobcxuc 


25 


8.S 


0,71 


S 




59 


213 


LS 


B* 


610 






1,10 OOrOLYMBSS 














Poly(BciyloaittUe-eo*bvt3dleee}4 lae tbo. foly(bubdieoe-co*KiylOBiiilIe) la ^rovp l.i 
















16/&;f VI, fsndom totocae 




251 


0.60 . 


7 


* * 


0.06 - 


1.26 


OS 


A 


S90 


W74 wi, tandon) - toluene 


23 


260 


0.60. 


5 


mm 


0.15 - 


0,40 


06 


A 


590 


Poly(acrylonla(le-co-gtyctdyl methacryiite) 
















• 




• 


dimethyl (ocmamlde 


30 


175 


0.65 


? 


i 


> 




> 




691 


Poly(aoylaniaIle*co>£mU:yl »ayUte). 






















dimethyl fonn«inidc 


20 


17.9 


0.76 


6 


-• 


2 


21 


LS 


B 


592 


PoLy(ecxylo6lttJLe-co-ityTGne), 38.3/61.7 mol, axcotidplc 




















bat«noGe 


30 


36 


0.62 


16 


mm 


IS 


ISO 


U 


B 


693 


leoihydrohrw 


S3 


21.5 


0.66 


4 


m m 


10 


78 


LS 


B 


604 


6:. 6/31.4 diol. rudom 










• 












butaione 


■ 30 


S3 


0.61 


11 


-- 


19 


66 


LS 


B • 


' 595' 


dlmctbylfonutmtda 


30 


15 


0.71 


11 




18 


56 


U 


B 


ses 


PoIy(buudlene-«o*mat)uciyUmlde). SO/IO wt. 


random' 




















toiueae 


23 


437 


o.so 


5 




0.09 - 


O.U 


OS 


- A 


690 


Poly<buudiea« -eo-3-mcthyl "6-viaylpyildlac} 






















toluene 


2S 


309 


0.50 


5 


» ft 


0,08 - 


1.04 


OS 


A 


' S90 


Poly(buUdi£Ae-co«ayreoe), tee ebo Polyfbuudlenc-eo-iiyrene) In group 1. 


1 
















S4/l( mol, rudom benaene 


25 


39.4 ■ 


0.70 


4 




2 


51 


08 


A 


596 


dfbtttyl phthsUte 


se 


472 


0.40 


6 




2 


51 


OS . ' 


A 


596 


S'PcnUiiooc 




IC7 


O.SO 


5 




7 


SI 


06 


A 


590 


J>olyO>Qiyl lucoG«te-ce-tfibutyl (Uoooste). 40/60 mol, wdom 


















aoetaoc 


25 




0.32 


6 




9 


70 


IS 


B . 


. 597 


methucl 


25 


354 


C.92 


7 




11 


no 




B 


697 



Boferdiecs p4ge iV*6£ 
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P. 02 



P0LY<0XIDES) 



Polymer 



Solvent 



Poly<aceaAlrtjB»cnyl«lc) benzene 



cthyl^e chlcTiidc 
tolufittC 



Temp. K X 10 



No. of Mmpks 
Fi. W.P. 



26 



2. MAIN-CHAW CAKBOCYCUC FOLYMERS 



3P.04 

VO.O 

€.92 
e.76 



0.594 
0.74 
0.B4 
O.Cl 

0,GC 



II 

11 



3, MAIN -CHAIN HETEWDATOM POLYMESS 
3,1 POLY(OXIDES) 



MOl. Wl. 
M X lo" 



IV-23 



Method Rcmw)(s Ref- 



2 


- 100 


OS 


B 


262 


4 


- lOD 


15 


A,B 




6 


- 125 


L5 


A,B 


sea 


6 


. 145 


LS 


A.B 


263 


6 


- 145 


IS 


A,B 


2€^ 


H 


- ns 


ts 


A.B 





Poty(buteoe oridfl). see Poiy[oxy(ethyiAtiiyknr)3 
PDly(Btiiyiaic ffldde), we Poiirtoxyethyleoc) 
poly toxytteit *utyi-cthyJaio>3 

PolyCoxy-l . 2 -i^clnhexyteoc) 

tokieike 
beazace 
chloroform 
Polytoocy -2, 6-d2incthyl-l,4-phaiylene) 

b«azcne 

cArtjoc tetrachloride 
dilAcobenEene 



Poty(cnt ydAcamettiyloo*) 



chid otc^ 
totosie 

l»Dly(diaiolanc). see Poly<oTyincmyieiieoxyBaiylcoc) 
Poly(oxy-2, G-diphcflyl-l »4-iiieiiyicce) 

chLorobaiicnc 



25 

36 
35 
30 

25 
90 
25 
25 



paly(oTyetl9]£ae) 



tOlUCBC 

acetone 
focosffie 



^Aibon tetrvchionde 

cyclobfcxwa 
dletfaykae glycol 
diethyl etbei 

dimslbylf onn *m idA 

dloxa&e 

metbsnal 

4-inertiylpmliii -2 -erne 
tolueac 

vater 



89,7 

3.5 
195 
172 

75.5 
37.8 
51,4 
48.3 
2g.5 





13.9 


90 


15.S 


25 


31.4 


25 


32 


25 


l5fl 


20 


48 


25 


39.1 


25 


129 


20 


69 


25 


G2 


36 


20« 



20 t^] =0.5*0. 035M 



0.C8C 

0,B3 
0.S3 
O.SB 

0.69 

0,585 

0.G6 

O.M 
O.^S 



0.C8 
0.«7 
0.635 
0,67 
0.50 
0,68 
0.6Se 
D.SO 
O.Cl 
0.64 
0.50 
0.64 



50 



140 



O.ftl 



25 [<n3=2.Ot-0.O»4M 



0.73 



0.71 



9 

22 
7 



6 

1 
7 
8 
15 



20 tiT^]''0.7S^0.035M 

25 13B ^-^^ 
0,72 

20 1^^^=^- 

35 65.2 0*51 

5Q 120 0*52 
35 14. S 

0,76 

20 l,»l*2.0tO,016M 

as lec 0-50 

30 12,5 

35 6-4 

36 16.6 Q.aa 

45 C.9 0.81 



S 
7 

12 
9 

12 

5 
6 

n 

6 

10 

13 
7 

12 
> 

11 
5 



— 


8 


5Z0 


LS 


A*fi 


8156 


* « 


2 


60 


OS 


B 


472 


• * 


0.1 


0.9 


5c 


D 
D 




* w 


U, Up *" 


0 9 


5E 


B 






3 


17 


L5 


B 


473 




7 


17 


LS 


B 


473 




2 


42 


LS 


B 


474 


— 


3 


18 


LS 


B 


473 




3 " 


42 


I'S 


6 


t It 




2 


42 


LS 


B 


474 


10 


4 


145 


1.S 


C 


473 


10 


4 


146 


LS 


c 


473 


10 

■ ^ 


4 


146 


L3 


c 


473 


1 


100 


LV 


A,R 


387 




0.02 - 


0.3 


EC 


A.L 


388 




0.01 ■ 


1.9 


EC 


A 


889 




8 


. 620 


L6 


A.R 


385 




0.02 ■ 


0.8 


EG 


A.L 


38a 




O.OV! 


1.1 


EG 


A 


369 




7 


. 100 


tv 


A 


387 




0.02 


0,15 


EG 


A.L 






o.ooc 


1.1 


EG 


A 


3BS 




7 


. 100 


LV 


A 


387 




0.1 


3 


LS,SD 


A 


390 




0.006 


1.1 


EG 


A 


889 




0.02 


0.15 


EC 


A,L 


3BB 


■ ■ 


0.006 


1.9 


EG 


A 


^90 




) 


LS.SD 


A 


391 




7 


- 100 


LV 


A 


337 


4 


0.04 


0.4 


EG 


C L 


39S 



6 
5 
4 
5 



0.006 
0.019 
2 
3 

0.04 



t.l 
0.1 
^ 500 

- 700 

0.4 

- TOO 



EO 
EG 

LS.SD 
LV 
EG 
LV 



A 

A,L 

C 

C.R 
C.L 
C 



391 
393 
394 

336 
392 
395 
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P. 03 



!.| 



ri 



IV 



VISCOSITY-MOLECULAR WHGHT RELATIONSHIPS 



Polymer 



Solveat 



Temp. K r 10 
[OG] [ml/gl 



Poiy{oiycthytene) (Goof 6.) 



aqueous Ko^O^ 



e 3^ 



130 



PolytoxymethylAnc) 



^tCTioL/te tr&Cbloroelhane 

(1/3 ^ 
(1/a voli 

Poly(cxymethylen60KyetIiylcne) 

chlaiabcDzeue 
p -chloTopfaenOl 
lri,lH,5H-0CtaftuarD- 

poatanol-l 

Po\yl oxyCpbfinylfcttiylcne) 1 



90 
90 

25 
GO 

110 



21. a 

0,22 
*1.3 

13, as 



PulyCoxypropytoie) 



»CCtane 
benzene 



tiotactlc 



hex one 
methuiQl 

tetxohydrofuraD 
toluene 

I 

toliiene/2,3. 4-trirnethyl- 



Poly(nxytetrametLylCQC] 



(witurt (5/1 vol) 
benzfioe 
e&yl acetate 
toluene 

othy] aceut£/Li£X8i» 
bozene 

caxboa tetlMMoiide 
Polytptopylme oxide), tct Polytoxypfopyiene) 
Polyttcttahydroritfafi). Jcc Po)y<OTyt«tiamcthylcne) 



e 39.0 
30 
30 
28 



pAtytoxytrunetUylene) 



e 31-8 
30 
30 
30 



107.5 

131 
42.2 
25.1 

20G 
16.0 
21.9 
26.7 



NO. of samples 
ft. w.P. 



0.50 





35 


no n 

280 


0 45 




6 


aqueous 










r 


f0.39M) 




100 


0.60 


to 




bcOMne 


25 


15.9 


0.15 






30 


S.30 


0,84 


0 




butanol 


25 


19. a 


0,69 


10 


*• r 


butuionc 


30 


4.0» 


0.79 


9 




hexme 


2S 


14.8 


o.ra 


10 




3-piopanol 


6 30 


86.6 


0.60 


9 




6 30 


11] 


O.GO 


9 




benzoic 


25 


8C.9 


0.S2 


1 


9 


dlOKuie 


Z5 


131 


0.55 


1 


10 


dimetliylform amide 


13Q 


22.4 


0,71 






140 


IB.l 


0,73 


1 




hcxallllclOAcetixie -ses 












ipii&ydiate <1/1.7 












mol, with Triettiyl- 












vnine lit voS 


25 


4S,0 


0.14 


1 




25 


(17 


0.&9 




S 



0.80 
0.03 

0.00 
0.724 

0, Bl'o 



0.50 
0,€0 
0.85 
0.18 

0.40 
0.5S 
0,78 
0.15 



18 



14 

3 



30 


92.2 


0,158 


■ 10 




25 


Til. 9 


0.1CB 


10 


d V 


25 


16.5 


0.5fi 


5 




20 


11.1 


0.19 


5 


m * 


2S 


11.2 


0.71 


3 




2S 


14 


0.8 


1 




23 


38,5 


0.73 


■ w 


8 


25 




0.64 


tl 




20 


41.5 


0.B5 


ri 




4« 


15.1 


o.fi? 


6 


10 


20 


40.fi 


0,64 


G 




25 


•?C.9 


0.66 


10 




20 


55.0 


0.G2 


Ja 


mm 


20 


20,8 


0.12 


5. 


m m 


25 


12.9 


0.15 


3 


m m 



Wol, Wt. 
Rooge ^ 
M » 10 



Mstlxxj Reipoiks Ref. 



100 
100 



LV 
LV 



C 
A 



100 
13 

13 



OS 

13 

L5 

LS 



C 



a9s 

381 



3 


100 


LV 


C 


395 


5 


120 


L5 


B-C 


396 


20 


210 


IS 


B 


531 


6 


120 


15 


B-C 


396 


20 


■ 210 


LS 


B 


397 


5 


• 120 


15 


B-C 


396 


20 


' 210 


LS 


B 


391 


5 


. 120 


Lfi 


B-C 


396 


Q.01 


1.5 


SE.CR 


C 


398 


0. 01 


1.5 




c 


398 


0.15 


1.0 


EG 


B 


399 


0.15 


1.5 


EG 


B 


399 


0.16 


1.5 




B 


399 


2 


. 16 


L$ 


C 


402 


0.8 


. 10 


EC 


C.D 


4D0 



403 

404 
405 

405 



1.4 


- 81 


LS 


B.C 


385 


1.4 


- 81 


LS 


B.C 


385 


0.1 


0.4 


15 


A 


406 


0.07 


o.aa 


SE 


A 


401 


3 


- 70 


\S 


A-B 


408 






7 




409 


o.s 




LV 


C 


410 


1 




LS 


A 


411 


O.OS 


- 0.4 


L2 


A 


406 


3.4 


* yol 


LS 


A-B 


40$ 


0,05 


0.33 


SE 


A 


401 


1 


1 


LS 




411 


0.05 


0,33 


SE 


A 


401 


0.01 


0,33 


SE 


A 


401 


3 


. 70 


L5 


A-B 


408 



7 




1 


1 


U 


A 


411 




12 


2.fi 


- 113 


LS 


• A 


412 


_ » 


12 


£.0 


• 113 


15 


A 


412 


10 




- 12 


OS 


A-B 


410 




11 


2.6 


- 113 


LS 


A 


412 




1 


2,B 


. 20 


LS 


A 


414 




li 


2.8 


. 30 


L$ 


A 


414 




11 


2.n 


' 25 


LS 


A 


414 



4 — 
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Poiymet 



Solvent 



Temp. "K X ^0 



g Mo. of samplK 
Fr. W.P. 



3,2 POLYCESTERSI. POLYtCARBONATK) 



PoiyTu^yi^- lerephlhm^^ sec Poina.y-tnyien.cx,t«ept,*>layl) 
Poly(o^>dlpoyloxydec4racthylfioe) ^ ^ 

dilorol>efl/«»c 

ifi ^ B Q.Bb 

dietnyl acclnite ^'^ 

PolyCoxytftitypiiclioyloJTft'^aniemykoel 

benzAnc 
chlortform 

Poiy[«yc»bo.y;o^-i,4^l4-ylenct»,.cpyUdcat.^^ 

trotyl benzyl eth« e l-'JO 



efhylcne dUodde 
mettiyleae chloride 



• tctracbloroetMne 
tctmbydwfuiaa 

eyclbhcZADc/ dioxane 
(Sfi. 1/63.0 wt» 
Poly{o5tycftibooylpentoinethylene') 

benzene 

ilmethylfnmaiiildc 

Poly(wcyc«baaylpIoprl£ne) 

chlOtofonn 

2,2,2 -trifluoroethanol 

^ Poly(o)cy-l,4-cyclohexylcncQxy9eba-»yD 
^ clilozofbini 

1>ojy(oxyettiylcn«jxytcrcpfeiliatoyi) 



25 
25 
25 
25 
25 
25 
25 
25 



210 
211 
12.0 
2QA 
11.1 
11*9 
SB. 9 
13.* 
38.9 
3^.9 



ru-cexdl 

dlchlotoftceUc acid 
^tnctiloroe thane 
trinuwoacetic acid 



dtcbloioeth^ne/ ^MOo] 

(0/4 voD 
phaio\/ tctf ichlorocthane 

(40/60 WD 

(3/5 voO 
(SO/50 voB 



2$ 

ao 

■20 
25 



140 

125 
22.9 
75, B 
21 



0.55 

o.fil 



phenal/tetiachlOIOpbenOl 25 4fi,B 
phenol/ trichlofopheool 
oft/7 voJ) 



0,50 
0.60 
0.ft2 
0.76 
0.82 

□,ao 

0.70 

0.70 
0.70 



} 
8 

8 

8 
6 

L2 
8 



2fi 


21 0 


0,50 


4 


30 




0,82 


9 


30 


19.1 


0,73 


9 


30 


7.7 






30 


25.] 


0.74 




20 


27.8 


0.78 




20 


18.3 


0.B6 




2S 


n 


0,93 




2& 


19 


0.81 


6 


26 


30 


0.77 




2S 


42.5 


0.69 




2$ 


$560 


0,73 




55 


28 


0.77 




2ft 


0.77 


0.95 




45 


400 


0.50 




SO 


13.5 


0.87 




25 


140 


0,64 




30 


43,3 


0.68 




35 


130 


0.65 




56 


105 


0.69 


6 




9.2 


0.8 





7 

3* 
5 
S 

a 

9 



•^9.8 28.0 
30 fi30 



O.M 
G.65 
0.73 
O.tiHb 

0.82 
0.85 
0,88 

0,775 
0.47 



Mol. Wl. 
Ringe 



Mfitbod Remailts Rcf. 



7 


0.8 - 


3 


LV 


c 


12 


1 


3 


LV 


c 


4 


1.4 - 


3.9 


OS 


c 


— 


o.t - 


€.5 




B 




0.1 


0.5 


OS 


B 




4 


nl 


LS 


n 
o 




1.5 








-- 


1 


7 


IS 


A 


— 




7 




fi. 




1 




SD 


5 




1 


- 76 


LS 


B,R 




1 


7 


IS 


A 




I 


7 


LS 


A 




1 


7 


LS 


A 


b 


1 


- 27 


SD 






30 


- 75 


LS 


B 




1.4 


- ^^ 


sv 


B 




1.4 


- 15 


sv 


5 


5 


2 


. 78 


SD 


c, 


6 


o 


- 101 


L5 


c, 


b 


2,1 




OS 


c 


9 


J, I 


3.7 


OS 


c 



1.5 
T..1 

1.2 
1.5 
0.O4 
1.5 

0. 04 
1.5 
'J. 5 

1. ^i 
1.5 



6 




l.r. - 


3.8 






1.5 - 


3.8 




9 


2.5 ■ 


. 12 






0.3 ' 


3 


« V 


9 


0.5 


3 



0. 3 

1. ) 



0,4 
4 



EG 

EC 

LS 

EG 

tG 

LS 

EG 
OS 



6 
B 
C 

c 
c 



c 
c 



410 
418 

475 

41 (i 

416 

476 
477 
47S 
478 
479 

476 

478 

47 b 

478 

479 

476 

447 
447 

660 
661 

480 
480 



2.0 


EG 


C 


481 


3.6 


EG 


B 


4»2 


2.9 


EG 


c 


483 


15 


SD 


A 


484 


2.5 


OS 


c 


485 


3.8 


EG 


B 


482 


l.y 


KG 


A.L 


486 


3.8 


EG 


B 


482 


0.: 


EG 




487 




EG 


B 


487 


12 


l£ 


C 


485 


3.8 


EG 


B 


482 


3,8 


EG 


B 


482 



489 

4[}!> 

482 

4S6 

490 

4»1 

492 

493 

494 

495 
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VlSCOSmr-MOLECULAR wnCHT RELATIONSHIPS 



Potymei Solvent Tcmp. K » 10^ a No. of sample* Mol. Wt. MftUiod Rfimaxta Rfif. 

luagc 

[«Cl [rnl/gl Ft. W.P. M X 10* 



[dilaiofaxni 


20 


27.1 


0.60 


5 




2 . - 


4.3 


05 


B 


417 


Poly[oxy(nc)r8hydrQ'-!i,C-endanicth7)finephthaloyI)Qx 


yhexamethyleiie] 
















496 


CU henseiie 


20 


4.&4 


0.86 


13 




2.3 > 


7.0 


05 


B 


chlorofonn 


20 


9.33 


0.83 


13 


-- 


2.S - 


7.6 


05 


B 


406 


trans buzeoe 


20 


17.4 


0.75 


in 




8.3 • 


n 




B 


496 


cbloiufunn 


20 


n.o 


0.77 


n 




3.3 - 


16 


t>5 


B 


496 


Poly[ oxyOiuahydroteiopfatluIoySoxyoct&metiiylfinc] 




















4B0 


as cDlOIofotra 


VO 


22.0 


0.70 




• k 


'3.3 • 


6.6 


OS 


6 


fadiu chloraloim 


20 


IB. 9 


O.W 


€ 




2.4 * 


4.4 


05 


B 


480 


PolvtfoxyteJfainelhylenEoiy-Z, 9-dibulyL(cbac6yI) 
















OS 


D 


m 


benzene 


20 


37,4 


0,74 




— 


0.9 - 


2.4 


I'olytoxyhCTamftlhylCTcoxysebwoyl) 














1.8 


OS 




418 


benzene 


20 


62.7 


0.G9 


9 


■ m 


O.A • 


B 


chloTofMrn 


20 


K.ti 


0.70 




m b 


2 


IQ 


OS 


B 


419 


PDly^Dvym aleoylaryhexajnetbylene) 














C,G 


OS 




417 


benzene 


20 


75.3 


0,60 


7 




I. a - 


B 


chlotoforni 


30 


36.2 


0.73 


7 




1.3 - 


6.C 


OS 


B 


417 




20 


43.7 


0.66 


7 




1.3 - 


6.G 


OS 


B 


417 


Poiy(oxysebacoyIoxyhcxBde6AmeUiyleQe) 
















OS 


B 




dilorofQim 


'10 


?4.7 


0.70 


4 




2 


10 


419 


Poly(oxysuccinyloxyh«ametiiytenc) 
















05 


B 


417 


benzene 


20 


43,3 


0.7O 


22 




1.5 - 


5 


chlotoform 


20 


24.4 


0.79 


18 




1.5 - 


5 


OS 


B 


417 


tettahydro (titan 


20 


44.3 


0.69 


13 




1.5 - 


R 


OS 


B 


417 


PolylOxyletta(ethyltiabuxy)c:i£bunyUI-metbyletfaylene)thio(2- 


■melhy lethyIene)caibonyl ] 














421 


chloroforrn 


> 


34.7 


0,714 


WW 


! 


< l.B 




EG 


1 


PolyCaxyuadccinoylJ diloiOfdrm 


20 


21,4 


0,60 


1 




3 


49 


OS 


B 


419 


25 


3G.3 


0.A2 


m * 




0.5 • 


1,3 


EG 


C 


420 



3,3 POUY(AKaDES) 



Polyt(butyllmino)cart>«iyl] , (polyCbutyl toocyftotte)) 

benzene 20 
tetiacMQTOTQethuie 2o 
tetraHydfofuraD 20 

POlyfiminoadipoyliminOtiexxmcthylAae), (Nyloo S6) 

O-cfalerOphenol 
m*ciesol 



dicUdnacfitic acid 
2. 2, 3 , 3Hetx*ftuoropco- 



I.IO 
0.457 



1.11 


7 


1.8 - 


21 


SO 


A.R 


441 




2 


C.6 - 


16 


SD 


D 


442 


1.18 


7 


1.6 • 


2] 


60 


A 


441 



25 166 0,62 




2 


1.4 . 


6 


LS.EG 


c 


443 


25 240 0. CI 


* * 




1.4 - 


5 


LS.EG 


C 


443 


, . 0.792 
25 ttt]=O.S<^0.035aM 


13 




0.0)5 - 


5 




B 


444 


0 551 

25 It,]=0.S*0.3S2WI ' 


13 




0, ma • 


a 


l£.EG 


8 


444 



panot, CS COONa 
(0. IM) ' 
«queout HCOOH 
(90% vol) 



25 



114 

110 



0.66 

0.78fi 
0.72 
0.873 



'i6 [tO'=^-&^(>-C1-3^^ 
aqneou* HCOOH (9(iS» 

voD. HCOON? (O.IM) 26 32.8 0.74 

25 87.7 0.65 
6.687 

2S [^]=l,OrO,0518M 



aque«Ki$ HCOOH (909» 
VOD. KCl (2.3M) 9 ^ 
e 26 

aqueous H^SO 



227 
263 



0.50 
0.50 



0.832 



(9S<7k voO 
aqueous H^SO^ 
(9fl^ vol) 



i.^ [-n3=2.r.+o.oa4UM 
2S US 0,67 



13 



7 

12 



11 
20 



19 

2 



1.4 - 



1 

1,4 - 
mi ' 

1.4 - 

0,015 - 

0.015 - 

1.4 - 



LV 



443 



0,6 - 


6.5 


LS.EG 


C 


03 


0.5 - 


2.5 


EG 


c 


446 


0.015 - 


5 




8 


444 



5 


EG 




446 


5 


LS.EG 


C 


443 


b 


l;;,eg 


B.R 


444 




U,EG 


C 


443 


S 




B-C 


444 


5 


LS.EG 


B 


444 


5 


LV 


C 


443 
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POLY<AMINO ACIDS) 



SoWeot 



Temp. K » lt> 



4 No. of *wnp^ 



PolyWTninohM^ethyli^ln^ii»«ct««>yD, (Nylon 6 
PolytiniiDoa-ox6h«amrtfiyWe)] , CNyJon 6) 



aqucoui HCOOH <a9*>> 



aqueour HCOOH (69?*) 



elng oligomer 



2b 

50 
-10 
t) 
10 
20 
35 
25 
26 
25 
2S 



ia.5 

6a, 3 
S3. 6 
58.2 
M.8 

24. B 

23.4 

75 

22.6 

09.2 
2100 
8^0 



0.96 

0.14 
0.78 
0.7i) 
0.82 
0.62 
Q.82 
0.1O 
0.82 
Q.50 
0.69 
0.22 
0.27 



$ 
S 
6 
6 
6 

11 
5 



m-ccetol 

mooochain, polymerized 
with stMrtc acid c™c- 
dichain, polytneilaed 
with jchacic SCid caac. 
tfttiaclialn, polymmftd 
wim « tetjab«lc acid 

csctACbBin. polymeiiwd ^ 

vith Q ocUbMlC aeld cCQC. H SO a.rf,«,vlBae> 



2 4 



caac. H/O^ 



25 
25 
an 
3$ 



63 
42 

5S 

13.5 



0.76 
0,79 
0,74 
0.86 
0.86 
0.&9 



3.4 POUYtAMlNO ACIPS) 

dichloroacctic acid ^ 

«•-«««* ,„ . 0,74 

70 

|icxametbylphO»pN»- ^ 
amide ^ 
cUKaoJarfu/iilditorg* ^ 
BCfttic tcJd (38/2 voD 25 " ' 

' ^ rti/^laroiMiUC acid » '* 

25 



5 
5 



dichloroacetic acid 
dimethylfonllATiidE 
dicbloroaeeUc »cid/ 
bcpUne 

(56/45 vnl) 

(90/10 vol) 

dichloioaocHc add 
dlxnetbyifeTmartiKle 



21 
21 

25 
25 



2.7R 
0.00029 



2S.4 

2.BS 
$7.7 



0.53 
0,68 

0,85 
0.55 



Mol. Wt, 
M 1 10 



Method 



0.8 ■ 

0.O6 

1.3 

I.S 

1.3 

0.7 

0.7 

0.7 

p , 45 

0.7 

0.7 

0,3 

0.02 
D,03 



2.4 

0.5 

JO 
10 
10 
12 
12 
12 
l.H 
12 
12 
I.S 
Q.OO 
0.06 



05 

IS 

IS 

L5 

L5 

L5 

LS 

EC 

L5 

IS 

to 

VOS 



B 
B 

B 

6 

0 



8,R 

S 

A 
A 



4 
4 

6 
6 



methanol . ^ - /. c 

25 



(Qcth^ol 



1. 6 4 
0,6*^1.0 5 



454 

448 

450 

450 

4&0 

450 

4.^0 

4iS0 

451 

450 

450 

452 

449 

449 



7 


0.2 


1 A 


EG 


B 


453 


14 


0.2 - 


2.3 


EG 


B 


453 


11 


0.2 - 


1.9 


EG 


B 


453 


5 


0.4 - 


2-6 


EG 




453 




1,5 - 


7.iJ 


LS 


B 


IiD3 




1.4 - 


6.9 


LS 


B 


503 


m 

c 


0,15 


1.8 


EG 


9iL 


45& 




O.B 
0.6 


. 24 

- 24 


Ut 
L5 


B 
B 


4DG 
45fi 




2 


- 24 


IS 


B 


456 




0,8 


. 24 


IS 


6 


4S6 


G 
5 


2 
7 


. 34 
- 3* 


L5 
L5 


C 
C 


457 
487 



m-cstsol 
dlcMpioacettC acid 

dichloroacetie add 



25 
25 

2& 
25 



29 

11 
5.9 



>l 
0.74 

0,7B 
0.95 



6 
6 



I.S - 
1.5 - 


10 
10 


LS 
LS 


c 
c 


458 
458 


1.6 - 
l.ft - 


10 
10 


LS 

\s 


c 
c 


459 
459 


20 


40 

'd'S 


IS 

LS 


B 
B 


480 
460 


3 

a 


. 21 

- 31 


OS 
OS 


C 

c 


4S2 
463 


3.V 
3.2 


8.2 
8.7 


OS 
OS 


c 
c 


4^4 

464 
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VISCOSITY -MOLECULAR WeCHT RELATICW SHIPS 



3 



Polynrvei 



Solvent 



Temp. K X 10 
(OC) [ml/g] 



No. of sornplfis 
Fx. w.p. 



Mol. Wt. 
Range _^ 
M k 10 



Method Remarks ftef. 



<lidllOt08CClic acid 30 RfiS O.Z^I " 9 

Polytimlnoc-a^lKxiyl-L-p-QiuobeDJ^loxycaibmylpiopyl^ (PolyfrrP-*^*'**«>^*-^"S*"**"'*^> 

OlchlorOMetIc acid 25 U.S 0.72 

dimethylfonnamidE 25 0.0170 1.56 

Po;y<itniiiocarbOnyl-L-ItfienylCthyUcfcnE),. PolyfL-p&cnyl alanine)) 

chloTofonn 2& 0.003*6 



10 
lO 

11 



0.26 

1 
1 

7. '2 



P, U chlororonn/dlcaiOIO- 

aoeUc acid (2/3 vol) 21 118 

Polyt(methyllnjU»n)cart>onylmethylctt«] , (Poly(sarcoslne)) 

vatat 20 56 

PolyO-pfoUne). «ce pDlyt(L-l»2pyixoii<lindiyl)carbonyn p^"P 3.9. 



O.&S 
0.89 



0.7 



3,S POLYfUREAS), POLYCURETHANES), P0LY(IMINES) 

4 f>=4.ia 



0.35 . 
25 [-111= 2. UP PJ immber ol 



PolyCimisoAthylfifld) w^ter 

K atoms 

Polyfoxytctraroetliy leneaiycaifaaayIilhino-2 , *-lolyl«ielnitnocaitDnyI| 

Uimfttnyifoimwrilde 30 54 0.74 
FolyLoxytetramelhylBaoOXycartKmy Urn lno-( G - pen tyloxy -1 , 3 -plie<iylfcne)lDilnoc«bonyn 

dlmethytfonnainide 20 (f.l O.flfi -- 5 0,9 

Poly(oxytetrftniethylcncftxycaifrBnyUmJno-L6-(aH^H.u41-p«IluoroaU^ a-phcnylend -imlnocarfaonyl) 

aufflbec or F Atoms 



0.35 - 



4 


acetic 


20 


7.1 


O.&l 


8 


acetooe 


20 


4.3 


0.785 


12 




20 


13,5 


0.67 


Ifi 


acetuae 


20 


25.C 


0,615 


Polyturcyl€nthcpt4mettiylent) 


4^ 


m 


0.S06 




dicbl0n»o6tic acid 




Ailfnrk acid (9^) 




r.oo 


0.714 






^ 


22A 


0.508 






25 


37,5 


0.757 




(39^) 


4C 


240 


0.53 



5 

& 
& 
5 

10 
14 
7 
6 
7 



0.5 
2 

o.a 

0.3 
0.13 
0.06 
n.4 

0.2 



Poly(ttilopropytenc) 



3.6 POLY(5ULnDH0 
20 3.3 0.B5 7 

3.7 POLY(PHOSPHATES) 



3.8 



6.5 
49.4 



0.6d 
O.SO 



0 Q.Cl 



16 

g 



Po)y[ojty(bydioxyphosphinyUden«4 ] 

»qiieow MaBi 
(d.a^SM) 25 
(0,415KI) e 25 

Poly{OJ(y(by'i«Mrypha£p*unyUd£ne)) . sodlum Mlt 

aOubOU) NaBT 
<0.030M) 69 
rt«ly(pftrtJphortc Add), see PolyCoxy(hydro)typhaiphinyUdflne)3 

3,8 VOlY(SItOXANES), POLYCSHSESQUIOXANES) 



Poly^dlmetbyl tllo»ane), tee PolytDjtyCdimethymiytene)] 
Polyta -bobutyl-3-phcnyUlisc*qul*waiw) 

bcnscne 21 

21 

butyl acetate 24 
Poly(3 -metliylbutcacttlK»qulaxaAC) 

benzene 21 

•Jl 

butyl ACfrtAtc 24 



0.09 



1.* 


0.90 


> 


110 


0..S4 






ax above two data 




5.4 


0,88 


S 


l.C 


O.SO 


1 


5.4 


0.80 


13 



1. 

20 



1.1 


SA 




467 


5 


IS 


B 


608 




LS 


B 


608 


14 


LS 


B 


465 




LS 


B 


466 




EG 


C 


468 




CR 


D 


470 


l.fi 


U 


C 


497 


4,3 


sv 


c 


498 


4 


sv 


c 


498 


16 


5V 


c 


498 


28 


SV 


c 


4y6 


9 


b V 




4Q8 


2.4 


LS 


c 


471 


2.4 


l& 


c 


471 


2.4 


LS 


c 


471 


a. 4 


l£ 


c 


471 


2.4 


LS 


c 


471 


20. 4 


LS 


B 




125 


LS 


c 


422 


I2d 


LS 


c 


422 


1 




c 


423 



15 

2^0 



SD 



9 


£0 


SD 




0.3S - 


74 


SD 


B 


9 


60 


SD 


B 



619 
619 
619 

603 

603 
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POLY(SlU)XANES) 



Polymei 



Solvent Temp. K I 10 



benzene 
htomobenzene 
biomocyclotjcxiae 

butoAone 

ethyl Iodide 
pheucto^ 

to lucre 



StM type 

4tvr type. * benches toluene -- 



3 bTonctb^ 



bitMDocyclohcxant/ 
plienrtolo C*/'' vol] 
cblotobcn i^c/dinic- 
tbyl p)ithalBtc 
(45/6 vol) 

)oW coheiive energy 
d^Utity mizbue 
loluene 
toluene 



20 



75. & 



78 



loe 

23.3 
64. & 



toluene 

S'pcnUnone 
toluene 



Po»ytoty(iirttnylJSliyl^c)l 

Me/Si-1.8 etrtprob«>DIsne/dl- 

xpettyipWliala^c 
(90.7/9.3 wt) 
Poty[OTy(raeUiylp»wyliIlylCTie) J 

dllsobutyUmlne 
tolueoc 

l»oly t<ay(Y -trlH wtopiopylmfithyWiylffle)! 

cydobexyl aectite 
ethyl »<ztAtc 
niethyl hexinoate 

Pciy{pl»ayljni«cp»lDi»ne) 

benzcae 



e 76 
B 50 



11.2 

87,1 
109 
43.5 

326 



6 20 
e 72.8 



i No. of «wnplfi« 



on 




0.88 


4 




e 78.7 


7fi 


0,50 


3 




e 29.0 


78 


0.50 


5 




74 


0,50 


5 


* « 


e 


ei 


D.50 


5 




30 


4B 


0.<>S 


8 




B £.1 

a 


70 
79 


o.&o 

0.50 




2 


8 b&.S 


73 


o.&o 


4 


? 


20 


20.0 


a. £6 




25 


2.45 


0.84 




7 


25 


6.2B 


0.72 


5 


? 


25 


21. S 


0.6S 




25 


75 


0,SO 


5 





0.60 



0.50 



240 

$.52 
51.5 
3.90 

41.0 
5.W 
44^5 



0,50 
0.54 

0.:>4 

0.75 

o.bo 

0.50 
0.58 

0.21 



0.28 

0,72 
O.SO 
0.78 

0.50 
0.70 
0.50 



4 

10 
10 



4 

C 

16 
12 



13 
9 

20 

12 
9 
7 



Mol. Wl. 
Range ^ 
M X 10 



b«i zenc/bfomotonn 
(60/40 *rt) 



* • 




0.92 






?1 


0.77 


0.90 


7 




21 


2.3$ 


0.85 


14 


« — 


21 


0.13 


1-10 


a 




21 


1.6 


O.70 


5 




21 


0.13 


1,09 


8 




21 


2,38 


0.85 


12 





9 23 
Q 50.5 



2,38 
2:^0 
2.12 



0.85 
0.50 
0.87 



5 
t 
4 



0..S 
8 
10 
3.3 
5 

5 
34 

5 

4.5 
0.3 
1.9 
10 

0.2 

4.5 



55 
4 

O.H 



2.5 
2.5 
1.7 

0.1 



0 
G 

n 

12 
20 
44 



1.7 
0.4 
3.7 
10 
3.7 
3.C 



MeUiod 

I 






12 


LV 


A-B 


42* 


106 


IS 


A 


425 


92 


SD 


A 


426 


106 


15 


A,R 


425 


CG 


OS 


A 


427 


66 


OS 


A 


4^17 


106 


■ ^ 

ls 


A 


425 


66 


OS 


A 


427 


>06 


l><i 


A.R 


425 


20 




C 


428 


13 


U 


C 


429 


92 


SO 


A 


426 


130 


OS 




430 


1.0 


OS 




56 


. 106 


L5 


A 


425 


- lOG 


15 


A 


425 


- 120 


IS 


A-6 


424 


- 5iS 


vs 


A 


431 


- 2a 


IS 


A 


^31 


- 40 


13 


B 


439 


- 27 


06 


A 


433 


- 30 


OS 


A 


433 


- 43 


OS 


A 


433 


- 500 


LS 




432 


- lOO 


LS 




432 


. 124 


L5 


A 


434 


. 124 




A 


434 


- 124 


I£ 


A 


434 


. 461 


IS 


A 


435 


* 451 


1><! 


A 


435 


. 451 


U> 


A 


435 



6.1 

31 
15 
88 



13 

50 

SD 

SD 

SD 

5D 

SD 



14 


* 71 


SD 


CO 


. 340 


SP 


5 


. 30 





6 
B 

B 
B 
B 



;,00 
501 
502 
601 ,603 
€03 
501 
502 

502 
C19 
COl 
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IV-30 VlSCOSmr- MOLECULAR WQGHT RELATION SKIPS 

S 

Polymer Solvefit Temp. K X 10 « NO. o( samples MOl WL Mcthod Remaila (Icf. 

[°c] laa/^ Ft. VI. P. a X lo"* 



3.9 K)LY(HETm>CycUC5) 
PolyCd, 3 ilihydni-a-Dxold^bCQSOftlX&U-l -yliileae) -1 , 4-pbcQyltteimiiiobeipphtfaAloyliJtii&D-l , 4-;^yljcoc} 



dltttetbylferni amide '25 277 0..59 


7 


1.4 


5.5 


1£ 


B 503 


P0ly[a,3-dIbyiirD-3-0X0''2-pIlciiylisomdolc-l •yUdCDft)-1.4-phenylei>eoxyteMphthalDylD)ey-\,4-pb«iylejicJ 










totndiloroethuie $0 41.0 0,684 


10 


0.9 


3 


15 


B 514 


Ictnbydrofaru 20 2&S 0.488 


s 


1 


3 


L5 


B 514 


PolyL(S,7-dlhydlO-1.3.5.7- totraajcQhenso[l,2-cH,5-c'l ■dlpyTtOle-2,e(lH,«H>diyl)-l,4-phenyleQCK1.3HUhyiiro-3-OXOlSObenxofwan-l-yU(^ 


dtiDCthylformaJtiide SO t 328 0.516 




0.* 


- 17 


LS 


B 515 


PolyCl -Uobutyl-2. S-OxopyiroUdlD -S. **diyl) 












batyl aceute 2i 22 o.65 


13 


19 


- MO 


5D 


A 512 


PolyC(4-pbe?iyl -] . 2. 4 'ttiazol -3 , 6 -dly D -1 , 3(iir 1 , 4) - phenylftM J 












phenol/ vdter (90/20 wt) 845 0.56 


5 


1.8 


2.7 


OS 


SIS 


Poly[{L-l , 2 -pynolidmdiyDcafbonyl] 












wat«r, acxUc idd 25 no ilm^C teUlicn 


6 


1 


5 


05 


C 507 


PQly(l-p»tolyl-2, 5-axopynoIidiji-3,4-diyt) 












dlmctiTyiiormaniidE m is.S 0,7 


6 


4 


- 56 


6D 


B 513 



3.10 OOPOLYMEBS (hAAWC ANHYDRIDE, SULFONES) 



Poly[ftetx2hy4lO-3. 5-duno-3, ^-iuraadiylfl -uabatyloxy&thylcDe)! 



aoetoae 


30 


la*. 7 


0.508 


5 




sa 


- 11] 


12 


B 


504 


butjinoae 


30 


110.4 


0.512 


h 




21 


- Ill 


IS 


B 


604 


tetzahydrafaran 


30 


75.6 


0.552 


5 




»i 


- Ul 


IS 


B 


504 


Poly[(tetrahydto-2,5-dioxo-3, 4-([iraDdzyl(i -nietbarycftiboDy) -i -met^k^lenc}] 


















30 


12.4 


0.B9 


6 




ao 


- 7: 


LS 


B 


S05 


dimcthylsulfoxide 


30 




0.77 


6 




20 


- 71 


LS 


8 


506 


dloxMC 


30 


26,1 


0,04 


6 




20 


- 71 


LS 


B 


506 


teizahydrofuraa 


30 


13.4 


o.fiy 


6 


h ■ 


20 


- 71 


LS 


B 


SOS 


Pf*ly[(tetrahydrQ 8 -diOKo-3, 4-faTandIyD (1 •^Sfioyletbylent))' 


















ACetme 


itt 


6.69 


0.74 


6 


* * 


IS 


• 75 


06 


A 


506 


teb&hyiirofuzaa 


30 


5.07 


0.81 


6 




13 


- 75 


OS 


A 


506 


Poly [ sulf anyUbuiylathylene)! 
























20 


5.9 


0. 74 


7 




]5 


- SO 


LS.fit) 


B 


437 




25 


8.9 


0.70 


3 




9 


- 107 


o$ 


A, It 


43a 


chloicfuiin 


25 


5.8 


0,75 


6 




7 


■ 5* 


0$ 


A.R 


439 


dioxaoe 


25 


6.2 


0,76 


5 




9 


- 107 


OS 


A 


43B 


bAXylchloildc 


e 13 


33 


0.55 


5 




10 


* 60 


U«5D 


% 


437 


buta&(kie/2-piopaiiol 






















(20.B/7O.2 vol) 




59 


0.50 


6 




7 


- 54 


OS 


A 


439 


(37/63 vol) 


B 24 


&S 


0*50 


6 




7 


- 54 


OS 


A 


439 


dlaxane/bexane 






















(40/60 vol) 


a 20 


08 


O.BO 


7 




9 


- 107 


OS 


A 


436 


PolylsplfanytO -m«tfayl-l -propyletfaylBiie)] 






















chlorofotm 


20 


6.0 


0.61 


6 




4 


- 50 


05 


A 


439 


bBtaaoae/2 -piopan 01 






















(30.5/60.5 vol) 


e 32,5 


91 


0.60 


• 6 




i 


- 50 


OS 


A 


439 


buUnooe/bttane 






















(35.4/64.6 voD 


e n.s 


91 


0.50 


6 




4 


- SO 


05 


A 


489 


Po) yl&Qlf oayl(phoiylcthy leoA) ] 






















tettsbydxofvTsa 


so- 


3.89 


0.76 


b 




IS 


* 40 


OS 


A 


440 



4. CELLULOSE A>«D CCRIVATTVES 



Amylase dimethyl mlfcpcLtJe 



efiiylcnedi&mme 
fonn amide 



20 


3.97 


0.B2 




14 


2 


- 317 


LS 


C 


517 


2& 


1.25 


0.87 


9 




22 


- 310 


IS 


B 


516 


25 


15,1 


0,70 






.8 


• 180 


ts 


B 


519 


'j:6 


30.G 


0,04 


6 


■ m 


27 


- 220 


L5 


B 


520 


25 


15.5 


0.70 


6 


mm 


31 


" 310 


IS 


B 


516 


20 


22.6 


0.67 




IV 


2 


- 157 


L5 


C 


517 
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CELlDLOSE ANP DERIVATlV£fi 



IV-31 



Polymer 



Solvent 



T6mp. K X 10 



f«nianU«ic <C(flt* d.) 2S 

aattonc/dlmetbyl wl^- 
OBddc (43. 5/56. S vol) 9 40 
aqgeons KCl 



(0.33M) 



(O.BOM) 

(0.15M) 
(0.2M) 

■fjpecns NaOH (0,5M) 



e 

e 25 

e 25 



&0,5 

ia,2 

B3.1 

33.9 
112 
115 

Gi.l 



methyl aceUle 



•Amylcae tricvbwilAte 



25 
2S 
25 
25 
20 
30 
£(0 
50 
25 
22,5 

ao 

DC 

dtlanfarm/cycio^tne 

(aO/SO voQ 30 

(60/50 vol) 30 
met^ol/oitzonicti^ane 

(10.7/29-3 vol) Q 30 

(50/50 vol) 

(25/75 vd) 
D [nrometh^/pi^wol 

(43,3/56,7 Yol) 

(50/50 VOO 
Acetfoe 
dioxane 



30 
30 



8.36 
G.d2 
fi.SO 
1.18 
3.65 
1.06 
4. SO 
S.20 

D.eo 

8.50 
9.93 
8.71 

7,41 

9B,4 
6,40 
10,23 



pyridine 

Ainylosc WcaibctlinjcyniEthylcartwniatc 
Cizboxymettiyl imytow, »ditim wit 

(O.SfiM) 
(O.&M, pH S) 



(Q,7fiw(i 0.07* N»Wgl 35 



37,1 



DlctfayU&iiDoetltyi AmyliMC hydrochlonde 

aqoeous N4C1 
(0.7BM: 0,02* NaN^) 3S 

Aiglnlc add^ (ndlvm ult 

u^ueous N»Cl(0.2M> 
CfeUte, KC Alio table "Pmpertitt nf CeUulose MUcrlah. " 

cadMea 



CeUalon acstatc butyiate 



Crtlnlfic triaeetatA 



cupiammcnium 
copiietbyksie 

aczUC ACid 
acElcbe 
acetow 

djlficolonn 



25 
25 
20 
25 
25 



26 
20 
25 
20 
25 
30 



85. d 
7.97 
33.8 



SB. 5 
105 
8.5 
13,3 

14.6 
13.7 

2.3a 
14.S 

B,97 
33.0 

4.5 



No, of umplu 
Fr. w.p. 



0.62 
0,68 

0.51 

0.&9 
0.60 
0,50 
0,50 

0.77 
0.7B 
0.76 
0.59 
0.86 
0.P2 
0.8S 
0.83 

o.ao 

0.73 
0.7C 
0.76 

0,85 
0.79 

0,51 
0.75 
0.76 



e 26 


91.6 


0,50 


25 


17.0 


0.66 


20 


0,B14 


0.90 


20 


0,906 


0.92 


20 


0.589 


0,92 


20 


27.C 


0.63 


37.5 


25.2 


0.B4 


35 


209 


0.S3 



Viol, Wt. 
M X 10 



Mfimod Rem&fkS (tel. 



0.^6 

1.0 

0.71 
0.70 
O.CC 
a. 81 
0.905 

0.'83 

0.85 

1.0 

0.82 

0.90 

0.760 

0.9 



14 


m 9 


a 
0 


, ISO 


iS 


s 


CIS 




1 4 
12 


Ov 


' 217 


U 


c 


617 




10 




- 15T 


L5 


c 


617 


5 




1° 


~ AO V 


IS 


B 


52] 


5 




1 ft 




LS 


B 


522 


6 


■ m 


27 




LS 


B 


520 












B 


523 


» 




8 


- 180 




D 


510 


5 




16 


- -no 


1£ 






G 




27 


- 


LS 


B 


520 


5 


• • 


31 


m n 
- 9 iu 


LS 


B 


518 






2 


- 217 


L5 


C 


817 


12 


• * 


12 


. 480 


15 


B 


&24 


4 




21 


V line 




■ A 


r^2£ 


4 




71 




IS 


A 


$25 




3 


7 


- 19 




D 


526 


12 


— 


14 


- 310 


LS 


B 


519,527 


4 




il 


. 102 


LS 


A 




4 


* • 


^1 




LS 


A 


525 


4 




21 




LS 


A 


525 


4 




21 


- 102 


LS 


A 


525 


4 


— 


21 


- 102 


IS 


A 


525 


4 






1 rv9 


LS 


A 


525 


4 


-- 


21 


- 102 


LS 


A 


525 


12 




14 




LS 


B 


519 


12 


* ■ 


14 


- 310 


L£ 


B 


519 


W " 


26 


4 


Ann 


LS 


B 


528 




25 


4 


- 360 


LS 


B 


528 


m m 


20 


4 


- 360 


\S 


B 


528 


13 




3 




If' 


B 


529 










IS 


A 


609 


C 




5 


- 21 


OS 


B 


530 






7 


- 29 


u 


B 


G31 


5 


** 


4 


23 


15 


B 


531 




7 


5 


- 19 


05 


C 


532 



5 
4 
9 

* ■ 

32 



5 

a 

14 

9 
5 





20 


. 100 


SD 




b33 


* 


1.0 


3.4 


5E,U5 


B-C,R 


534 


« 


2 


- 25 


OS 


C 


W& 


5 


B 


« 96 


OS 


C 


530 




1 


- 54 


OS 


B-C 


697 



5 


1 


- 21 


OS 


B-C 


538 


11 


1 


- 21 


OS 


B-C 


538 


2 


. 14 


SD 


B 


639 




2 


. 39 


OS 


A(n 


540 




A 


- 16 


OS 


B.R 


.S41 




2 


- 30 


06 


C 


535 




3 


^ 18 


LV 


c 


542, 



MAY-: 



21 
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IV-32 



YISCOSmf-MOLECULAR WOGHT RELATION SHJPS 



Temp* K X 10 



No. of samples 
Fr. W.p. 



MoK Wt. 
M X 10 



Method Remaiks Ref. 



.1: 

- [ CeUnlme tiUoetate (Cant* d.) 
























'1; ■ 


o-oesol 




C.1& 


0.9 


5 




3 




IH 


LV 


c 


542 




acetone/ water 


























<80/20 vol) 


20 


2.65 


1.0 


9 


■■ 


2 




11 


SD 


B 


539 


h 

• ; ^ 






35 


21. 0 


0. B03 






2 




fits 

30 


OS 


c 


F DC 

635 




ethJmot/methylcnc 
























I ! 

i 1 t <* 


atiloTlcfe (S0/$0 vol) 


56 
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